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The Algoma Coal and Coke Company plant at Algoma, 
West Virginia, designed and built by Roberts and 
Schaefer Company, is another of the Arms Dry Cleaner 


equipped plants built in 1927, also equipped with 
Marcus screens. 


Algoma Coal and Coke Com- ~ 
pany, Marcus Tipple and 
Arms Dry Cleaning plant at 
Algoma, W. Va. Total 


wax Competition demands the best preparation possible 
Dry capacity 200 
tons per hour. 


Over 5,000,000 tons of medium and small sized 
bituminous coal, perfectly cleaned by the Arms Dry 
Cleaning Process will go on the market this year. 


The design and equipment for this plant were based 
entirely on the complete tests of the coal made in the 
Roberts and Schaefer Testing Plant at Harvey, Illinois. 
This plant is equipped with full size machinery and 


S 5 Ze permits the test of carload samples of coal. 
a This company offers you the results of 23 years of 
| of our 1926 contracts 
were repeat orders— | experience in the development of coal preparation for the 


from satisfied cus- 
tomers. 


solution of your own preparation problems. 


Complete Tipples 


<=" | ROBERTS AND SCHAEFER CO. 


1 v CHICAGO in ve., 


Huntington, Ww. Va. 


Car Handling Equip- 
ment 
Loading Booms | 
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The “Little Tugger” 
In Underground Hoisting 


N every mine there is work for the “Little Tug- 


ger” to do. 


In winzes, inclines, stopes, and raises, the “‘Little 
Tugger” is used for the up and down handling of 
tools, timber, steel, rock drills, hoses, etc. On these 
operations it saves time, labor, and money. 


“Little Tuggers” are rugged and light, and are easy 
to move around and set up. They are powerful, 
economical, and safe. 


All these hoists are equipped with ample brakes 
and a positive clutch. Moreover, the throttle cuts 
off automatically when released and cannot be 
started unintentionally. 


This 9H “LITTLE TUGGER” 
has an outboard bearing drum, 
facilitating rope changes. Weigh- 
ing only 275 lbs., it hoists 2000 
Ibs. at 125 ft. per minute on 8o lbs. 
air pressure. 
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INGERSOLL-RAND COMPANY—11 BROADWAY, NEW YORK, N. Y. 


Offices in principal cities the world over 
FOR CANADA REFER -CANADIAN INGERSOLL-RAND CO., LIMITED, 10 PHILLIPS SQUARE, MONTREAL, QUEBEC 


Ingersoll-Rand. 
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Jeffrey Equipment at the 


PITTSBURGH COAL 
includes 95% of the Mini. 


Jeffrey Mining Machines are depended upon in 
the mines of the Pittsburgh Coal Company as in 
other model mines for two principal reasons: 


They are convenient and easy to operate and 
they stand hard, rugged service with a very low 
maintenance cost. The result 
is fast cutting and a low tonnage 


This photograph shows the Jeffrey 
Government Approved 35-B Short- 
wall Coal Cutter with cutter bar 
guard pushed back. 


107 Locomotives 


The 107 Jeffrey Locomotives in service in the Pitts- Jeffrey Gathering Battery Locomotives are built in 
burgh Coal Company mines comprise more than 50% 6,000 1b., 8,000 Ib., and 10,000 lb. chassis and battery 
of their locomotives’ tonnage (Haulage, Gathering, and capacities up to 56 kilowatt hours. The Haulage Bat- 
Storage Battery). tery Locomotives are furnished in sizes from 20,000 to 


26,000 Ib. chassis with batteries of correspondingly 


Jeffrey Armorplate Haulage Locomotives are built in larger capacity. 


8, 10, 13, 15, 25 and 30 ton sizes. All wearing surfaces 


are renewable, and all adjustments such as adjustments Special features of Jeffrey Locomotives include: 

for break shoe wear and all points of lubrication are . - . 

easily accessible. Improved Journal Box fitted with long flexible springs. 
Jeffrey Cable Reel Gathering Locomotives are built Special Cast Alloy Iron Grid Resistance. 

in 4 and 6 tons sizes, low and standard types, inside or 

outside wheels. These locomotives are built with either Heavy Duty Contrelises or Contactors. 

mechanically driven or motor driven horizontal cable Ball Bearing Motors (Standard on Jeffrey Locomo- 

reels, or vertical floating type reel. tives for 17 years). 


The Jeffrey Manufacturing Company 
958-99 North Fourth Street, Columbus, Ohio 


Branch Offices: New York Pittsburgh Scranton, Pa. Philadelphia Chicago Birmingham 


Sales and Service Stations: Birmingham, 26 South 20th St. Winchester, Ky., 122 N. Main St. Salt Lake City, 153 W. Second South St. . 
i 


JEFFREY: 
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\COMPANY 


Ning Machines 


cost. Features that have made this government approved 
35-B Shortwall Coal Cutter popular in Pittsburgh Coal 
Company mines are: 


Comparatively light, but powerful construction. 
Conveniently grouped control mechanism, for easy operation. 


Feed and Handling Drums power driven simultaneously each 

6 with its own multiple disc clutch. 

Simplified gearing design which minimizes breakdown liability. 

Easily and quickly repaired. 

| Short- Narrow Cutter Bar and Bottom Pan permit machine to auto- 
matically follow bottom. 

Handi-Truck for quick loading and unloading of machine. 


Jeffrey Armorplate Haulage Locomotive 


Denver ._ Charleston, W. Va. Salt Lake City Montreal, Canada 
Pittsburgh, 600 Second Ave. Scranton, 122 Adams Ave. Terre Haute, Ind., 319 Cherry St. 
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Jeffrey Equipment at the Pittsburgh Coal Co 


27 Large Fans (Stepped Multi-Bjac 


A Few Jeffrey Fans 
at the Pittsburgh 
Coal Company’s 

Mines 
1—Eclipse 
2—Banning No, 3 
3—Gallatin 


4—Warden 


5—Waverly 


Under¢grou 


This 47-A Jeffrey Sectional Conveyor is used to take 
coal away from the working face. The conveyor is 200 
ft. long and takes the coal direct from the face and 
empties it into the pit cars. 


Details of this conveyor are: 


Height to bottom of trough........ 3 in. 
11% in. 
25 in. 


Weight of heaviest part of section. . 150 Ibs. 


The Jeffrey Manufacturing Company 
958-99 North Fourth Street, Columbus, Ohio 


Branch Offices: New York Pittsburgh Scranton, Pa. Philadelphia Chicago Birmingham 
Sales and Service Stations: Birmingham, 26 South 20th St. Winchester, Ky., 122 N. Main St. Salt Lake City, 153 W. Second South St. 
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Company continued 


Bladed and Straitflo) 


Fans are the lungs of the mine and it is vital to have 
ns safe and dependable ventilation. The men must have 
h fresh air at all times. Likewise the gases must be car- 
ried off quickly to minimize any possibility of explosions. 
Jeffrey Fans not only provide safe ventilation but also 
cut power bills materially. 

, The best proof of Jeffrey fan efficiency is in repeat 
orders. As many as 70 fans have been sold and installed 
by one mining company. Several others have slightly 
less than this number. The Pittsburgh Coal Company 
has twenty-seven large Jeffrey fans and also many of the 
small ones. All the fans more than 8 ft. are Jeffrey. 

STEPPED MULTI-BLADED MINE FAN—The 
stepped series of blades and ample sizes permit handling 
air at low velocities, cutting power bills 10% to 30%. 
Capacities of 10,000 C.F.M. to 600,000 C.F.M. Catalog 
No. 280-H. 

STRAITFLO FAN—Used for ventilating small mines, 
developing larger ones, and also used for boosting 
purposes. Bulletin No. 348-H. 

UNIVERSAL BLOWERS—For use with flexible 
tubing in ventilating dead ends, entries, etc. Bulletin 


No. 408-E. 
take A most important advantage is that a section can be 
, 200 added or taken out quickly. There is no slipping and 
and spilling of coal where the conveyor must operate on an 
incline. The coal is moved with a steady even pull from 
face to car. 


The sectional conveyor is just one of the Jeffrey 
equipments that are helping to solve the problem of con- 
centrated mining. Let us give you complete details of 
all of the Jeffrey Units for Concentrated Mining. 


Complete information on any of these Jeffrey Mining 
Equipments will be sent on request 


Denver Charleston, W. Va. Salt Lake City Montreal, Canada 
Pittsburgh, 600 Second Ave. Scranton, 122 Adams Ave. Terre Haute, Ind., 319 Cherry St. 
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‘What Link-Belt Says a 
About Timken Bearings 


Friction Bearings 


Reproduction of Page 


67 of the new 144 UST as any structure to : 

“page t aoe must be built upon a subst i 
Data Book published by convey —s ny other one thing, determines 
the Link-Belt Company ’ 


The durability of Timken Bearings has been thoroughly fro 

ny fields notably the automobile industry- n auto a 

these bearings operate under similar conditions 

than that which is imposed upon bearings in 

or idlers. We use as large bearings 24 
i eels, yet the diameter of 1 

service) 1s very much less than that of 


EVER in the history of 
Belt Conveyor construc- 
tion has there been so strong 
an endorsement of Timken 
Tapered Roller Bearings 
Years of experience ander 
every condition of hard serv- 
ice have satisfied Link-Belt 
Company that no other tyre 
is sturdy and rigid 
ugh for thi 
hard 


Belt conveyor service demands a bearing that will carry the 
heavy radial and thrust loads, on an anti-friction . vin 
i the bearings must run with very little atten ay ted 
ai sor wet The fact that Timken Tapered Roller Bearing 
lly demonstrated their ability to meet these 
po is our reason for using them exclusively in Link-Belt An 


Friction elt Conveyors: 


THE TIMKEN R 
OLLER BEARI 
COMPANY, CANTON, onto 


LINK-BELT 
$7 


Tapered 


BEARI NGS 


= November, 1927 
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“Blue Center” 
Steel Wire 


Rope 


The 


John A. Roeblings Sons Company 


Trenton, New Jersey 
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The COLODER 


For room and pillar mining with 
wide rooms in high coal: 


The Type F Coloder 


It Stays on the Track 


THE COLODER COMPANY, Columbus, O. 
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TONS 


The COLODER 


Costs of coal production are 


too high. Means are available to 
reduce them. 


Your man day tonnage, if you 
load coal by hand, is too low. The 
primary index of mine cost in any 
field is man day tonnage, irre- 
spective of wage rates. 


COLODERS increase man day 
tonnage and net revenue. CO- 
LODERS make their appeal only 
to those who are serious in their 
desire to reduce costs. 


COLODERS are efficient, reli- 


able and sturdy; easy to operate 
and economical to maintain. 


COLODERS stay on the track 
and they stay on the job, too. 


THE COLODER COMPANY, Columbus, Ohio 


sey 


V 
1 
1 
1 
| 


THE MINING CONGRESS JOURNAL 


Better Track~— 


and more of it---for the same money 


There are two ways of buying mine 
ties. One way is to consider first cost 
only. The efficient buyer, however, 
considers unit cost—the cost per foot 
per year. And the efficient buyer has 
found from experience that steel ties 
give him better track at a lower unit 
cost, than wood ties. 

Carnegie Mine Ties are made of 


copper steel. Wood ties rot. 


Ordinary steel ties rust. The / 


copper content of Carnegie 
Ties greatly retards corro- 
sion, thus assuring a much 
longer period of usefulness. 


Recent improvements in Car- 


negie Ties increase their efficiency. 
Through better distribution of metal, 
the new sections have greater 
strength without increase in weight. 
The outside fastening has also been 
redesigned to eliminate any tendency 
of the rail pushing under the clip. 

For better track, for more 
y) economical track, use Car- 
s negie Copper Steel Mine Ties. 
ah, A copy of our catalogue, 
=| “Steel Cross Ties,” is yours 
on request. 


CARNEGIE STEEL COMPANY 


General Offices « Carnegie Building - 434 Fifth Avenue 


PITTSBURGH 


PENNSYLVANIA 


November, 1927 
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“We Did a Little Anti-Corrosion 


Engineering of Our Own” 


ee the parts of our 
main plant where it 
could be made to serve,” 
said the Chief Engineer, 
“we installed anti-cor- 
rosion equipment —the 
best we could obtain— 
at a cost of $50,000. We 


“For small sizes—Byers 
only and always. On 
small Pipes it’s too difh- 
cult to discriminate and 
guard against careless 
substitution. The extra 
cost of Byers is trifling. 


found it did not do away 
with corrosion altogether, but did lessen 
it materially, in the parts of the Pipe 
system to which the treatment could be 
applied. 


“The pipes that still gave trouble, in spite 
of the treatment, were mostly of small 
sizes, two inches and under. 


“Then we began to reason. If it is worth 

while to spend $50,000 on part of the 
lant, in order to avoid pipe failures, it 

is certainly worth while to spend a few 

hundred dollars extra on rust resisting 

pipe. wherever corrosion continues to 
e€ a menace. 


“We decided to specify Byers genuine 
wrought iron for all lines of two-inch 
diameter or less, and on larger sizes to 
discriminate as we have done for years. 


BYERS PIPE 


“For large sizes—Byers 
in the parts of the system where corro- 
sion is known to be severe. 


“Now we feel that our corrosion troubles 
have been reduced to a minimum. The 
slightly higher cost for pipe is negligible, 
in view Pm the protection it affords.” 


The official _— is connected with 


@ large public service corporation. 
Further particulars on request. 


A. M. BYERS COMPANY 


Established 1864 Pittsburgh, Pa. 
New York Detroit Philadelphia 
Boston Los Angeles Cleveland 
St. Louis Tulsa Houston 
Chicago Atlanta Rochester 
Kansas City Cincinnati Birmingham 


Distributors in all Jobbing Centers 


GENUINE WROUGHT IRON 
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H ER 


E S Dynamite 


Some Hercules Products 


Hercules Specials are among the 
most important of the improved 
Hercules explosives. They have 
effected savings as high as 30%. 


Hercules Electric Blasting Caps 

are made in two strengths, Nos. 

6 and 8. They are dependable 

and have several distinctive fea- 
tures. 


CJ 
| | | 
e © 
Hercules 
No.2 Blast- lo 
in Ma- 
Ca- Hercules Blast- 
pacity. ing Machine, 1 
to 50-cap ca- 
pacity. 


Hercules Extra L.F. is 
adapted for general all-around 
work. It is one of the eco- 
nomical ammonia dynamites. 


Herco-Blasting Powder, used 
in Hercoblasting, the blasting 
method consisting of firing 
black powder column-loaded 
in well drill holes, with Cor- 
deau-Bickford. 


JOHN VANCHO 
When explosives join forces with a blaster like John Vancho 


a powerful combination for moving material is formed. 


HERCULES 


‘Dynamite—Permissible Explosives—Blasting 


‘Powder—Blasting Supplies 
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Blasting ‘Powder ‘Blasting Supplies 


EDUCATION MAKES 
BETTER WORKMEN 


a workman will more successfully handle materials that 
he understands than those with which he is unfamiliar. 
To aid operators in further acquainting their men with deto- 


Free Booklets 


Tear out this coubon and 
mail it today 


Hercutes Powver Co., 


nating devices, we have just published a new booklet describ- | Witwmeron, Decawane. 
ing Hercules Detonators. This booklet explains the essential Sialic tssictinasia 
characteristics and features of Hercules blasting caps, electric | 
blasting caps, waterproof electric blasting caps, delay electric | 5 sion pero 


igniters, and delay electric blasting caps. It explains the 
marked advantage of the larger diameter cap shell, adequate 
waterproofing and platinum bridge, and also tells how caps 


are tested for perfect electrical circuit before being packed 
for shipment. 


This booklet is a handbook rather than a catalog, for the in- 
formation contained is of practical value to the man on the 
job. It includes -wiring diagrams to illustrate the various 
methods of connecting electric blasting caps, and presents 
examples and formulae for determining the voltage required 
to fire the various types of circuits. 


Operators who are introducing electric blasting, as well as 
those who have thoroughly established electric shot-firing, 
will find that reading this booklet will result in a better 
understanding of detonators and their use. 


Send for a free copy of this booklet—and of any of the 
other instructive publications listed on the coupon. 


POWDER, COMPANY 


(INCORPORATED) 
934 King Street, Wilmington, Delaware 


Brastinc Powpers 


Peamissiste Exptosives for 
Coat Minineo 


Exprosives for Metat Min- 


ING 


Exprosives for QuvarryiInc 
and ConstRucTION 


Brastinc Suppuies 
C) Detonators 
Frotation 


(J Sample copy of EXPLO- 
SIVES ENGINEER Magazine 


Free Educational Motion 
Picture Films Portraying: 


Manupacture of Exprosives 


0 Sarety in the Use of Ex- 


PLOSIVES 


Manupactvr: of Dero- 


NATORS 


00 Sarety in the Use of Dre- 
TONATORS 


Movean Biastinc Metnu- 
ops by Exptosives 
ENGINEERS 


NTOWN, PA. Sales Offices : POTTSVILLE, PA. NAME 
BIRMINGHAM _ ST. LOUIS 
CH AT LANOOG. a HAZLETON, PA. NEW YORK CITY SALT LAKE CITY 
CHICAGO HUNTINGTON, W. VA. NORRISTOWN, PA, SAN FRANCISCO ADDRESS 
R OPLIN, MO. PITTSBURG, KAN. WILKES-BARRE 
OS ANGELES PITTSBURGH WILMINGTON, DEL. 


ADDRESS 
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A Goodman Gatherer—Reel End, showing Spring Bumpers, Motor Driven Electric Large Step for Trip 
Cable Reel, Guard for Reel, Hand Rail, Spring, Supported Headlights, Ball-bearing Rider, cast into End 
Trolley Pole, and Cut«<away Side Plates. Frame. 


I?ll Pay You to Weigh this Truth in Your Selection of a Locomotive: 


“THE TOOL MUST BE RIGHT FOR THE 
WORK TO BE DONE” 


To get the results You have a right to expect, the Right locomotive must 
fulfill two definite requirements: 


First—Endurance and satisfactory performance under the rigorous con- 
ditions of mine service. 


Second—Suitability for the particular duties to which it is to be as- 
signed—a matter of type, weight, equipment, etc. 


Goodman Mine Locomotives have been developed over a period of 36 Years 
to fulfill these two very definite requirements. 


Have You Investigated Closely Their Construction? 


Every Part Built by Goodman 


(67) 


MANUFACTURING 
COMPANY 
HALSTED ST. a 
CHICAGO --- 
PITTSBURGH — CHARLESTON, W.VA. HUNTINGTON,W.VA- CINCINNATI - BIRMINGHAM - ST.LOUIS - DENVER - PRICE,UTAH 


O0ODM 1A.) ~ Coal Cutters 
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N ALMOST every plant may be found a unit or a group of machines that 

constitutes a lubricating problem. You may have such a problem. It may be 
in the power plant, in the shafts and drives by which power is transmitted, or 
elsewhere. The operator in charge may be an expert in his line, yet he can hardly 
be expected to have the necessary time to solve difficult lubricating problems. 

To assist you in such problems, the Standard Oil Company (Indiana) maintains a staff 
of lubricating engineers, who are being called more and more to consult with progressive 
concerns. 


These men are competent and willing to make a survey of your plant, as they are doing 
in hundreds of others, and submit a report with recommendations for securing lower 
operating costs through correct lubrication. 


A phone call or letter directed to our nearest branch will bring you one of these lubri- 
cation engineers. 


With Standard Oils and Greases 
Goes Standard Oil Service 


The Standard Oil Company (Indiana) has branch offices and warehouses in practically 
every town in the ten midwestern states which comprise its territory. These warehouses 
serve as distributing points for you and carry your supplies of oil and grease in stock. Our 
trucks deliver the lubricants in iron barrels to your shops as they are needed, and pick up 
the empties without extra ~— As there is a Standard Oil warehouse in your town or 
near enough to it to give you delivery service, it is necessary for you to have on hand only 


enough lubricants to keep you going from week to week, thus effecting for you many im- 
portant economies in handling, storage space and insurance. 


STANDARD OIL COMPANY 


(Indiana) 


910 South Michigan Avenue Chicago, IIlinois 
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That charge of 


UNION 
CARBIDE 


A LAMP charged with Union Carbide 
is the miner’s best insurance of uni- 
formly bright working light. That is 
so because the product is manufac- 
tured under the most rigid control. 


In every one of the Union Carbide 
plants the quality of the carbide is 
rigidly safeguarded. Selected raw ma- 
terials are used throughout and the 
product is tested at every stage of its 
manufacture. 


The makers of Union Carbide have 
been identified with carbide manufac- 
ture since its commercial discovery. 
They are qualified to meet the miner’s 
lighting needs. 


UNION CARBIDE SALES COMPANY 


Unit of Union Carbide and Carbon Corporation 


UCC) 
Carbide and Carbon Building, 30 East 42d Street, New York 


Peoples Gas Building, Chicago, III. Adam Grant Building, San Francisco, Cal. 


UNION CARBIDE WAREHOUSES IN 190 CITIES 
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Union Carbide Sales Company’s Warehouses made on 


ALABAMA 
Birmingham ...2329 First Ave. N 
Mobile 16 S. Commerce St 
Montgomery N. Law sence and Randolph Sts 
ARIZO 
Phoenix 42 S. Central Ave 
ARKANSAS 
Fe. Smith... ..++++--201 Rogers Ave 
Little Rock .-+......1400 E. 6th St 
CALIFORNIA 
Los Angeles "639 Gibbon St 
Oakland........... 21 Madison St 
Sacramento. 1717 Third St. 
San Diego .301 Fourth St. 
San Francisco, Adam Grant Bidg.. 114 Sansome St. 
748 S. Union St 
Seer .130 Center St 
COLORADO 
DORVET. Nineteenth and Wazee Sts. 
CONNECTICUT 
225 Prospect Ave 


DISTRICT OF COLUMBIA 
Washington....New York Aves., N. E. 


Jacksonv 
Miami. .123 
Tampa 


E. Bay St., 
Twenty-third St., 
‘Ave. and 13th S 
GEORGIA 


P. O. Box 473 
P.O. Box 390 
O. Box 1303 


Atlanta. . one & Rhodes St., P. O. Box 1594 
Savannah ..725 Wheaton St., P. O. Box 78 
ILLINOIS 
Chicago 122 S. Michigan Blvd 
Danville ..511 Oak St. 
Decatur 133 W. William St 
700 Broadway 
Harrisburg . Jackson and Raymond Aves 
Marion 315 Granite St., 747 
Monmouth Fir St 
Peoria. ... 100-110 Gamund St 
Quincy 313 elaware St 
Rockford 220 Prairie St 
Springfield 1000 E. Monfoe St, 
Streator 501 E. Hickory St, 


ANA 
Evansville 
Fort Wayne 
Indianapolis 
South Bend 
Terre Haute 


1401 E. Illinois St 
.2206 Broadway 
330 W. New York St 
412 East Tutt St 
541 N. Fifth St 
IOWA 
Davenport 
Des Moines 
Dubuque 
Fort Dodge 
Ottumwa 
Sioux City 
Waterloo 


118 Harris6n St. 

Third and Elm Sts. 

Eighth and Washington Sts. 
-Central Ave. at Sixteenth St 


1209 E. Fourth St, 
KANSAS. 


Pittsburg 1201 North Broadway 

Salina .310 N. Santa Fe Ave 

Wichita 600 W ‘Douglas Ave., P. O. Box 951 
_SENTUCEY 

Allen 

Central City eWeenver 306 Broad St. 

Hazard.. 


107 Main St 
Third St. and Walton Ave. 
2. and River Rd. 


l exington 
Louisville 


Middlesboro Cumberland Ave. 
LOUISIANA 

Monroe 319 N. Ninth St 

New Orleans............ 118 N. Front St. 

Shreveport .4107 Mansfield Rd 

Portland..... 


48 Commercial St, 


MARYLAND 
Baltimore 19 E. Lombard St. 
Cumberland 18 N. Geor St.. P. O. Box 172 
Salisbury Mill and High Sts 


MASSACHUSETTS 


539 Concord Ave 
Indian Orchard Pasco Road 
Worcester 42 Canterbury St. 


MIC 


5785 Hamilton Ave 


Cambridge 


Detroit 


Grand Rapids $35 9 lonia Ave., S. W. 
fron Mountain ry 3 Ste i nson Ave 
Iron River 321 Carneg Ave oO yx 357 
lronwood Aver St 


Ishpeming 


1 E. Vine St 
Jackson. 


18 S. Water St 


Lansing 617 E. Shiawasee St 

Muskegon 410-420 Morris Ave 

Saginaw 1830-1840 N. Michigan Ave. 

Sault Ste. Marie vee 
MINNESOTA 

Maukato 402-404 Pike S 

Minneapolis 334 N. First St. 

Virginia 403 Chestnut St. 
MISSISSIPPI 

Vicksburg 1701-03 Le t.. P. O. Box 322 


S 
MISSOL 
Kansas City 
St. Joseph 
St. Louis.. See I 
MONTANA 
420 Second St. S., (P. O. Box 1188) 
NEBRASKA 
Grand Island 311 West 4th St 
Omaha 1007-9-11 Jones St 
NEW JERSEY 
Camden Front 
Newark 251 


427 West 9th St 
920 S. Sixth St 
ast St. Louis, Ill.) 


Great Falls. 


und Division Sts 
55 Ridgewood Ave 


NEW YORK 


Albany Mill and Tivoli Sts 
Binghamton 100 Roundhouse Rd. 
Brooklyn 1085 Grand St. 
Buffalo 1345 Genesee St. 
Geneva 261 Exchange St 
Jamestown 610 W. 8th St. 
Kingston O'Neil St 


Near Broadway 
Niagara Falls 


Poughkeepsie Smith St. and C. N. 
Sy racuse 376 W. Water St. 
Utica 


135 Hotel St 
438 Court St 
35 Main St 
NORTH CAROLINA 


Watertown 
Whitehall 


Charlotte 205 W. First St., P. O. Box 777 
Greensboro Macon and W eee Sts. 
Raleigh . Met ullough & Lenoir Sts O. Box 149 
Ww ilmington, "12 2 Surry St 
Wilson. ... 700 S. Goldsboro St., P. O. Box 516 
NORTH DAKOTA 
Bismarck ‘ 209 
Fargo. . 414 N. P. 
OHIO 

Akron 97 East South St 
Athens Corner Factory and pmo get Sts. 
Canton 


618 Mulberry Road, E. 
67 Plum St. 

1342 Hanna Bldg. 

330 Dublin Ave. 


Cincinnati 
Cleveland. . 
Columbus 


Dayton...... 104-114 S. Wayne Ave. 
Gallipolis 700 First Ave 
Lima. . 338 E. High St 
Mansfield. 131 E. Fifth St 
Massillon 405 W. Tremont St. 


Steubenville. ........ 324-343 N. Seventh St. 


Toledo ‘ 414 S. Erie St. 
Y oungstown. Jones and Brittain Sts. 
Zanesville....... Main and Second Sts, 


day orders are received 


OKLAHOMA 
and Adams Sts. 
McAlester. ‘ 31- East Chickasaw St. 
Oklahoma City 112 E. Washington St. 
West Tulsa .1402 W. 17th St. 


OREGON 


Portland 15th and Hoyt Sts. 


PENNSYLVANIA 


Allentown 


311 Gordon St 
DuBois. | Weber Ave. and Franklin St. 
502 Sassafras St. 
S. Tenth St 
Hazleton. 223 E. Mine St 
Johnstown. “Messenger St. and B. & O. R. R 
Philadelphia. . . elaware Ave. and Brown St. 
Philipsburg... ... North Front St., P. O. Box 146 
Lincoln and Tabor Sts. 
Railroad and Sanderson St. 
.Penn Ave. and Vine St. 
Shamokin. .... ......Fifth and Walnut Sts. 
Sharon Budd St. and South Irvine Ave. 


Wilkes-Barre. . 


ae he 150 E Northampton St. 
Williamsport 


and Court Sts. 


ee 04 N. George St 
SOUTH C AROLINA 


SOUTH D: AKOTA. 


Sioux Falls 


.. 204 E. St. 
Watertown... . 224 First Ave., N. W. 
TENNESSEE 
Jellico x 374 
Knoxville. ‘201 “311 St. 
aoe mphis...... 671 S. Main St. 
Nashville..... " 102- 104-108 Broadway 
._P. O. Box 697 
iberty St. 
1017-19 Tiger St. 
las. . 1118-28 Jackson St 
‘as Oregon St. 
Fort Worth 13th St. and Jennings Ave 
ve St. 
1302 N. Mesquite St. 
117 E. North First St 
WER .-617 Jackson St 
w ichita Falls... 1507 Lamar St., P. O. Box 1713 
UTAH 
Salt Lake City.......... 108 W. Second South St. 
Lynchburg. 324 Commerce St. 
Norfol W. Plume St. 
Richmond. 1709 East Cary St. 
WASHINGTON 
304 Railroad Ave., S. 
2 Post St. 
WEST VIRGINIA 
- Bullit St. and N. 
608 North Thind St. 
MERdecccceccegese Railroad Ave. and First St. 
Fairmont........ Auburn *. and B. & O. R. 
University Ave. 
Wheeling Forty-third and McCulloch Sts. 
Williamson. . . . Foo 


t W. Second St., P. O. Box 305 


WISCONSIN 
909 N. Lawe St. 
Front and King Sts. 
513-19 Williamson St" 
South Depot and Maple Sts- 
619 33d Ave: 

WYOMING 


1 
| 
| 

{-| 


22 THE MINING CONGRESS JOURNAL 


AN ENTRY DRIVER THAT 
Meets the Demand for Development 


November, 1927 


‘Machines Have Averaged as High as 72 Ft. of Entry a Day” 


MECHANIZATION without rapid development 
is not practical, as to insure continuous operation 
in a concentrated area. New territory must be 
provided as fast as developed territory is worked 
out. 


MYERS-WHALEY SHOVELS have met the 
demand for rapid development due to three prime 
factors— 


First: RELIABILITY 


that is freedom from delays due to breakdown of 
machines—one customer reports sixteen months 


operation of one shovel with but two hours’ delay 
due to failure of machine. 


Second: SPEED 


Machines consistently load at an average rate of 
one ton per minute of actual operating time. 72 
feet of entry as an average per shift is record per- 
formance but one machine drove 3411 yards of 
entry in one year with a total cost for upkeep of 
$137.96. 


Third: FLEXIBILITY 


being track mounted and self-propelled, machine 
can be as readily moved from one working place 
to another as an arcwall cutting machine. 


Write us for data on use of machines for tonnage loading of coal, entry 
driving, taking top or bottom rock in brushing, making grades, reopening 
aircourse, cleaning up old workings, etc. 


-MYERS-WHALEY COMPANY 
KNOXVILLE, TENNESSEE 


Myers 


The 


Pioneer 


Mechanicalf] 


) Loaders 


Whaley 


& 
\ 
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PERMISSIBLE 
BATTERY 


APPROVAL \ 


== GUARANTEED 


Guaranteed Safe—having been tested and approved by the 
Bureau of Mines. 


Guaranteed Workmanship and Material—covered by factory 
guarantee for one year. 


Guaranteed Performance—covered by a written contract to 
produce definite results. 


REMEMBER—When an Atlas man tells you that an Atlas 
Permissible Storage Battery Locomotive can do a certain job, 
and can work an entire shift in any mine on one battery 
charge, do not hesitate to give him an opportunity to demon- 
strate his claims. If he is right you get a cheaper haulage, 
fewer batteries, longer battery life and much lower mainte- 
nance costs. If he is wrong you are protected by the unquali- 
fied Performance Guarantee—ship the machine back and your 
money will be refunded. You take no chances, we take all 
the risk and consequently we can not afford to be wrong. 


The Atlas Car & Manufacturing Co. 


Engineers CLEVELAND, OHIO Manufacturers 
Electric And Storage Battery Cars For Every Haulage Requirement. 
Rotary Slate Cars—Scale and Transfer Cars 
Battery Charging Stations 


1 
wo 
THE ATLAS CAR & MFG ( 
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Before the days of the “Cone” this meant more 
than simply crusher change-over—it meant addi- 
tional space—extra equipment such as screens, 
conveyors, power units, etc. 


But—today—with the “Cone” it actually means 
greater crushing output, crushed finer, with no 


Illustrating the crushing 
more equipment and in many plants means cutting action of the Cone 


down the work required of auxiliary machinery. 


Just check these points— then write for descriptive catalog. 


1.—a “Cone” requires no more space than an ordinary crusher— 
as a replacement it fits the same space. 2.—a “Cone” crushes 
to a uniform size—less circulating load—less oversize — 
less screening. 3.—a “Cone” requires less power. 4.—a “Cone” 
can be adjusted for different size products while crushing. 5.—in 
many cases one “Cone” is handling more material 
and crushing it finer than 2 to 3 previous crushers. 


We'll be glad to teil you where Symons Cone Crushers are now 
making new capacity records. 


Symons BrotTHERS ComMPANY 


; ia 1462 STANLEY AVE, 111 W. WASHINGTON ST. 51 EAST 42nd ST. 
Sectional — showing LOS ANGELES (HOLLYWOOD) CHICAGO, NEW YORK, 
Positive Oiling System CALIF. ILL. NK. Y¥. 
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00 ¥dison Lamps 


at the mines of 


Pittsburgh Coal Co. 


M-S-A Equipment 


At the mines of the Pittsburgh Coal Company, 
SAFETY comes first. Hence M-S-A EQUIP- 
MENT. 


The Pittsburgh Coal Company first installed 
Edison Electric Cap Lamps in 1914. To date 
they have purchased 21,000 Edison Lamps and 
are the largest users of Edison Lamps in the 
world. 


Significant as this installation of Edison 
Lamps is, it is but one out of 1200 in the United 
States, Canada and Mexico—in fact, ten out of 
every eleven Electric Cap Lamps used are 
Edisons. 


Lamp House 
Warden Mine 
Pittsburgh Coal Co, 


Write for our “No Cash Outlay” plan of in- 
\_ stallation of Edison Electric Cap Lamps. 


Edison Model E 
Electric Safety 


Hine Sarety Appliances Co. 
ance 


Braddock Ave &Thomas Blvd. Pittshurgh, Pa. 
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Keystone Grease Is 
the Working Mate 
of POWER! 


The power for which in some form or other you pay, is pitted against 
two opposing conditions. 


One is the force of Gravity—an honest adversary that gives and 
takes. 


The other is Friction, a mechanical parasite, that exists only on the 
absorption of Power. 


Keystone Grease will decrease friction and its kindred evils of exces- 
sive wear. In comparison with other lubricants, Keystone Grease 
costs slightly more per pound, but vastly less per year. 


Write for literature giving facts that 


will save you money 


KEYSTONE LUBRICATING CO. 


21st and Clearfield Streets Philadelphia, Pa. 
Established 1884 


GREASE 


1 
3 
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ATTAINABLE SAVING in 
MINE TIMBERING Materially 
Reduces Production Costs 


Wolmanized mine timbers accom- 
plish both economy and safety. The 
greatly extended life seeured reduces 
the annual average cost of such tim- 
bering by more than ONE HALF. 


Untreated mine props, ties and 
lagging in main haulage ways are a 
menace to safety. 


A decayed mine timber is a wholly 
unjustifiable expense. 


AMERICAN WOOD IMPREGNATION 
CORPORATION 


25 Broadway, New York 
UNITED WOOD TREATING 
CORPORATION 
1138 Lake Shore Drive, Chicago 


ay « 
i 
“ait 
| 
4 
4 
Qond 


November, 1927 THE MINING CONGRESS JOURNAL 


29 


For beyond the trolley line 
and on the main haulage, too 


Here’s the Vulcan Combination Trolley and 
Battery Locomotive. It is built with the same equalli- 
zation of pressure on the journal boxes as are the 
other Vulcan Electric Locomotives. Hence it rides 
smoothly over uneven tracks found near the face. 
Road shocks are absorbed by a type of spring suspen- 
sion found only in the Vulcan design. 


If smooth running interests you, plus low mainte- 
nance costs, unusual power and ease of operation— 
it will pay you to send for the complete facts about 
the Vulcan Combination Electric Locomotive and 
the other Vulcan Electric Locomotives—Trolley 
and Storage Battery types. 


VULCAN IRON WORKS 


WILKES-BARRE, PA. 
New York Office: Established 1849 Chicago Office: 
50 Church St. McCormick Bldg. 


WULLGANIN 


STEAM 


LOCOMOTIVES 


tay 
; 
Cut Teeth 
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Blasting in a Bubble.. 


VENTILATOR 
RIVER BOTTOM 


ROADWAY 


A PORTION OF 
THE HOLLAND TUNNEL 
VEaT 


ROCK LEVEL SCALE Z200FT- SOFT- 


Tue above profile indicates the rock which 
had to be blasted out to make way for the 
tunnel, 12,177 cubic yards of rock were blasted 
in the tunnel and 5,056 cubic yards in the 
shaft to the ventilating building on the New 
York side. 


(Left) North Tunnel: New York and New 
Jersey shields the day prior to their junction. 
Booth & Flinn, Ltd., contractors. 


(Right) Meeting of the upper cutting edges 
of the New York and New Jersey shields in 
the North Tunnel. They met under the Hudson 
River at about Sta. 64/-50. Booth & Flinn, 
Led., contractors. 


~~ 


All work on the tunnel was 
under the direction of the New 
York and New Jersey Bridge 


and Tunnel Commission. 


Re. U.S. Pat. Off. 
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lO build the.. 
HOLLAND TUNNEL 


Between New York and New Jersey 
Under the Hudson River 


Men who gamble with life . . . 
locked in a huge bubble of com- 
. 107 feet below 
. . beneath the 
bottom of the mighty Hudson 


pressed air... 


the city streets . 


. their lives held in the very 
balance . . . the balance between 
compressed air pressure and hy- 
drostatic pressure of tons and 
tons of water ... no escape... 
shut off from mankind and the 
world above by the great steel 
cutting shield... all about them 
a formless world of water, silt 
and rock . . . up to their knees 
in muck and slush ... SUDDENLY 
A DENSE FOG HIDES THEM FROM 
EACH OTHER .. . the fearsome 
noise of rushing water . . . they 
...to be 


. or to carry on 


wait still and tense 
buried alive . . 
... the shield stops moving :.. 
the fog clears . . . rock struck 
. . . the tunnel must not deviate 
from its course a fraction of an 
inch . . . rock drillers enter the 
bubble . . . the obstruction is 


loaded with dynamite . . . men 


George H. Flinn, Chairman of Booth & Flinn, Led., 
firing final blast for holing through North Tunnel. 


retreat back of the shield... a dull “boom” 
and the giant jacks push the shield ahead. 

Daily in those four long years every 
man from the chief engineer down to 
the lowest sand-hog grinned at Death. 
There was no other way to build the 
greatest twin vehicular tubes in the 
world. 9,250 feet long, a two-mile sub- 
aqueous street thirteen feet six inches 


high and twenty feet wide. 


Twelve thousand, one hundred 
and seventy-seven cubic yards of 
rock were blasted in the tunnel 
under these conditions and five 
thousand and fifty-six cubic 
yards of rock blasted in the New 
York ventilation shaft down to 
the tunnel. 73,950 pounds of 
60% du Pont Special Gelatin and 
69,200 du Pont Electric Blasting 
Caps were used in blasting these 
17,233 cubic yards of rock. De- 
spite the extremely dangerous 
conditions under which this 
blasting was done, not a man 
was injured. The explosives were 
delivered every morning and the 
unused explosives removed at 
night by du Pont delivery boats. 

Where life and the success of 
so great an undertaking were at 
stake, naturally the engineers in 
charge of this work selected du 
Pont explosives and accessories. 
There is a vital significance in the 
association of du Pont explosives 
with great construction and indus- 
trial enterprises of the Nation. 


E. I. DU PONT DE NEMOURS & CO., INC. 


Explosives Department 
WILMINGTON - DELAWARE 


Reg. U. S. Pat. Of 


_¢ 
| 
OU PONT 
| 
x 


THE MINING CONGRESS JOURNAL 


tion. 


The Elkhorn Coal 
Company of Kona, 
Letcher County, Ken- 
tucky, purchased their 
first Enterprise Trucks 
in 1920 and they are 
still in service. Since 
that time they have 
purchased 410 sets of 
Enterprise Trucks. On 


ANY users testify that Enter- 

prise Mine Cars provide the 
lowest cost per ton for coal transpor- 
tation. Here is one concrete illustra- 


Enterprise Trucks and Mine Cars 
Provide the Lowest Cost Per 
Ton Coal Transportation 


April 1, 1927, their total repair bills 
had amounted to $11.95. This unsur- 
passed economy is due to scientific 
modern design. Extremely low oper- 


ation and maintenance records are 


Less cost for repairs. 


Less power used in starting 
loads 


Less friction in operation 
Less grease for lubrication 


Less cars required on account 
of greater carrying capacity 


A combination of economy features we do not believe can be found in any 


nothing new with En- 
terprise Mine Cars. 
Every Enterprise Mine 
Car and Truck is de- 
signed and built to save 
you money. Here are 
five outstanding rea- 
sons why Enterprise 
Trucks and Mine Cars 
will reduce your per 
ton transportation cost. 


other mine car or truck. We have cataloged the experiences of a number of 
users and have backed up our every statement with scientific proof in a very 
interesting booklet that is absolutely unlike any other machinery catalog. It 
is a mine of information to every coal operator and if it cost five dollars you 
would certainly own one. It is just as valuable, however, if it does cost you 
only the price of a postage stamp. The edition is limited, write for a copy 


today. 


ENTERPRISE 


WHEEL AND CAR CORPORATION 


Bristol, Va.-Tenn. 


Huntington, W. Va. 
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THERE IS NO MORE EFFECTIVE MEDIUM for 
the exchange of ideas than through the Convention Plan. 
Intelligent exchange of ideas 


spells progress. Industry 

meets, exchanges ideas, ex- 

THE periences and opinions in an- 
CONVENTION nual convention and adds 


materially to the knowledge 
of those in attendance, who 
return to their respective 
communities with broadened vision, more tolerance, and 
a keener appreciation of the magnitude of the industry 
with which they are identified. 

The 30th Annual Convention of The American Min- 
ing Congress opens the door of opportunity wide. It 
will diseuss problems of major importance, including 
the Eeonomie Importance of Mining, Modification of 
Anti-Trust Laws, Centralized Government, and Legis- 
lative Proposals. The speakers are of national repute. 

If it is true that there is no limit to the value of a 
good idea, what estimate can be placed upon a conven- 
tion to which will come the rank and file of the mining 
industry—an industry that stands preeminent in this 
our mineral age—an industry that is indispensable to 
human progress! Surely much good will acerue through 
this ‘‘intelligent exchange of ideas.’’ 


FOUR YEARS AGO the United States Government 
spent some $600,000 of the people’s money to discover 


what was wrong with the 

eoal industry. That famous 

Gommission was considered 
COMMISSION the ultimate in the commis- 
SETTLEMENTS sion idea in eoaldom, but no 


one was ever able to point to 
anything constructive that 
resulted from its work. In 
spite of that gigantic failure, Illinois coal operators have 
turned again to the commission idea to settle their 
troubles. 


It is true that the Government’s Coal Commission was 
purely an investigative commission, without power to 
enforce its recommendations. The Illinois Commission’s 
findings will be binding upon the disagreeing factions. 
For this reason, as little as we like commission form of 
dictatorship, this newly organized commission has an 
opportunity to render the coal industry a real service. 
through advoeating the abolishment of the certificate 
law, the adoption of mechanization, and resumption on 
a seale that is equitable. 

_ It is greatly to be hoped that the Commission will 
in its studies find a real remedy for the repeated cessa- 
tion of mining activities in Illinois, and that its recom- 
mendations may be so sound that that much harassed 
industry may proceed without further impediment, and 


that Illinois will once again be able to compete in her 
own markets. 


DEPLETION ALLOWANCES of the mining indus- 
try have been the subject of an intensive study by the 
Joint Congressional Commit- 
tee on Internal Revenue Tax- 


ation. For several months 
MINE the committee has had a staff 
DEPLETION of mining engineers compil- 


ing depletion data in coopera- 
tion with engineers of the 
Bureau of Internal Revenue. 
In order to expedite the work and insure satisfactory 
results, the Commissioner of Internal Revenue asked the 
industry to supply certain information that would have 
been very difficult to assemble from the records of the 
bureau, and impossible to compile in the short time 
available. The mining industry responded promptly 
and fully to the Commissioner’s questionnaires, and the 
cooperation and assistance thus afforded by the industry 
has enabled the Commissioner to assemble figures for the 
Joint Committee that otherwise would have required 
many months of effort and a large staff to gather the 
data from the bureau records. 

The purpose of the study was to inform Congress as 
to the operation and effect of the depletion provision. 
The mining industry, generally speaking, has been re- 
eonciled to the present provisions of the law which 
allow depletion deductions on the three bases of (1) 
eost, (2) March 1, 1913, value, and (3) discovery value 
in the case of mines discovered after February 28, 1913. 
But there have been numerous eases in the industry 
where the depletion allowances on cost or March 1, 1913, 
value has been inadequate. In many of these cases geo- 
logical conditions and other factors have made it im- 
possible for the taxpayer to secure a proper allowance 
for discovery value on mineral reserves discovered and 
developed subsequent to February 28, 1913, which were 
not included in ‘‘probable’’ or ‘‘prospeetive’’ reserves 
in any prior valuation for depletion purposes. The 
effect of such discoveries and developments has been, 
under the income tax unit rulings, to dilute the unit of 
depletion previously allowed, and in some instances to 
prevent any depletion. The result has been grossly un- 
fair and inequitable as to taxpayers having such eases. 

Those thus diseriminated against include many small 
mining enterprises widely scattered through all the min- 
ing states. These smaller enterprises are entitled to the 
consideration of Congress and the support of the mining 
industry as a whole in an effort to obtain justice. The 
report of the Joint Committee should take cognizance of 
their situation, and should supply the information 
necessary to enable the Ways and Means Committee to 
recommend a proper measure for the purpose of giving 
them justice. 

The American Mining Congress, from the beginning 
of its efforts to secure recognition of the facet of deple- 
tion of mines in the 1913 law, has contended that a min- 
ing enterprise is entitled to the full value of mineral 
reserves in place as a deduction in the determination 
of taxable income derived from the production of such 
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mineral.. That is, the mine taxpayer should be allowed 
to deduct from the sale price of every unit produced, 
the value of such unit in the ground, this deduction 
being a return of the taxpayer’s capital. 

Justice Brandeis in the case of Ludey vs. U. S., de- 
cided May 16, 1927, says that ‘‘the deduction is to be 
regarded as a return of capital, not as a special bonus 
for enterprise or willingness to asSume risks.’? He 
likened the depletion deduction of mines to the using up 
of raw material in making the product of a manufac- 
turing establishment, and concluded that ‘‘as the cost of 
the raw material must be deducted from the gross in- 
come before the net income can be determined so the 
estimated cost of the part of the reserve used up is 
allowed.’’ 


The principle that mineral reserves in place are the 
mine taxpayer’s capital, on each unit of which he should 
be allowed to deduct from the sale price the value of 
such unit in place before payment of any income tax, 
has been fairly well recognized by Congress in the exist- 
ing income tax law. Therefore, the fact that a portion 
of the mining industry is not able to secure a reasonable 
allowance, or as is the case in some instances, any allow- 
ance whatever, should be brought to the attention of 
Congress where an effort should be made to secure a full 
measure of justice. 

As the result of the Joint Committee’s study, it is be- 
lieved that there will be no further attacks on the exist- 
ing provisions of the income tax law. Cases where the 
amount of the allowance might be criticized are the ex- 
ception and not the rule, and the Joint Committee un- 
doubtedly will find ample support for a report to this 
effect. So that the problem now is simply one of amend- 
ing the depletion section in such a manner as to make 
it fairly applicable to that portion of the mining indus- 
try that has been unable to come within existing pro- 
visions of the law with the rest of the industry, and to 

‘simplify the administration of the law for the industry 
as a whole and the Government. 

In whatever action Congress may take, however, it 
should be clearly understood that no part of the indus- 
try should be subjected to increased taxation through 
any reduction of allowances already made by the Gov- 
ernment, as this would be as grossly discriminatory as a 
straight increase in the tax rate on a portion of the 
industry especially singled out for such an increase. 
Any such action would be opposed by the full strength 
of the industry. 


ADMITTEDLY THE UNITED STATES is the most 
prosperous nation on earth today. This is due to many 
factors, including American 
enterprise, but largely due to 


MINING our great natural resources. 
AND NATIONAL We are living in a mineral 
PROSPERITY age, few people realizing the 


great part minerals play in 
their every-day comfort and 
happiness. Minerals form the 
basis of a considerable portion of our industrial life, as 
is proved conclusively by the fact that more than half 
the freight carried by our vast railroad systems comes 
directly from our mines. 

A prosperous mining industry means a prosperous 
nation. In 1926 producers of minerals maintained an 
extraordinary high level, even surpassing 1925, which 
was a year of outstanding prosperity and high record 
output. Measured by the total valve of mineral prod- 
ucts—$6,262,000,000—the output of 1926 was the next 
largest ever recorded. As compared with the values of 
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the total mineral output for 1923, 1924, 1925, in which 
years the average price levels of all commodities were 
not materially different from that of 1926, increases of 
5 percent, 18 percent,, and 10 percent, respectively, are 
indicated. 

Bituminous coal production for 1926 closely approxi- 
mated the war record; anthracite production was main- 
tained at a good rate; a record output of crude petro- 
leum was attained; zine production was notably in- 
creased ; gold and silver production continued its down- 
ward course, gold having steadily declined in produc- 
tion since 1916, and silver production decreased steadily, 
due to the reduction in price of silver of seven cents 
an ounce less than in 1925; copper production increased 
moderately, imports were larger and exports smaller, 
with a marked increase in domestic demand; the lead 
and zine industry in 1926 was marked by record pro- 
duction, intense activity and high prosperity, although 
price levels were slightly lower than in 1925; iron and 
steel recorded a remarkable year, the output of iron ore 
was notably larger, while production of steel was the 
largest ever recorded ; the non-metallic industries showed 
a slight decline as compared with 1925, but nevertheless 
remained at a high level in relation to preceding years. 

The first ten months of 1927 probably will not show 
such satisfactory results, although there should be no 
startling falling off in production of any of the minerals. 

The mines of the Nation need encourageemnt, for they 
are one of our greatest, if not our greatest, national 
asset. 


THE COMMITTEE ON PUBLIC RELATIONS of 
the Eastern Railroads, recently published some interest- 
ing facts concerning rail- 
road ownership. According 
to their statement, based on 
figures compiled from the of- 
ficial reports of the Inter- 
state Commerce Commission, 
on December 31, 1925, there 
were 868,601 holders (not in- 
cluding approximately 50,000 railroad employes buy- 
ing stock on installment) of the capital stock of all 
steam railways in the United States, the par value of 
such stock being $9,621,780,069. On a basis of $100 
par value the average holdings of each owner was 
slightly more than 100 shares. These figures take no 
account of the million or more railroad bondholders, 
scattered all over the United States, whose interest in 
the financial success of the railroad is equally as great 
as that of the stockholders. Holders and beneficiaries 
of more than 17,000,000 life insurance policies, 54,000,- 
000 industrial insurance policies, and 46,000,000 sav- 
ings bank depositors are directly interested in the suc- 
cessful operation of the railroads, because insurance 
companies and savings banks are particularly large 
owners of railroad securities. 

These are only a few of those who ‘‘own the rail- 
roads,’’ but it can be plainly seen that whatever affects 
them is felt by people in every walk of life. 

Any socialistic party bent upon Federal ownership 
of our railways, popularly termed ‘‘ public ownership,”’ 
would have great difficulty in proving that the public 
does not already own the railroads. 

The same may be said of practically all great enter- 
prises. Analysis will show that the ‘‘peepul’’ control 
a vast amount of industry through ‘‘ownership’’ that 
is more effectual than any kind of political control. 


WHO OWNS 
THE RAILROADS 
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ON EVERY HAND there is the booming of political 
guns, as with great eclat some favorite son throws his 
hat into the ring. The atmos- 
phere is already resounding 
with political speeches, and 
the tempo will steadily in- 
crease with the incoming ses- 

— sion of Congress. 

Some of these candidates 
have adopted as a campaign weapon a war-cry against 
big business. Combinations in industry are not what 
President Roosevelt made famous through his ‘‘trust- 
busting’’ campaign. We have progressed amazingly in 
the past twenty years, and have reached the point where 
the public is beginning to understand through actual 
experience that combinations in ownership and opera- 
tion reduce costs and improve service, and that any com- 
bination that is so unintelligent as to fail to protect the 
interests of its consumers, is only adopting one form of 
suicide. 

Who is there today who sincerely believes that the 
United States Steel Corporation is a menace? Who is 
there today who believes that Henry Ford is a ‘‘monop 
oly’? and therefore should be repressed for the good of 
the people? Or that any other of the large units of 
industry that have combined to give American people 
the greatest luxury at the least cost of any country in 
the world are unwise? What has been back of our great 
advancement if it has not been mass production, and 
how may mass production be accomplished 
through combinations? 

Congress spent many years in investigating the steel 
industry, looking diligently for the inimical thing that 
was said to exist; the Standard Oil has been investi- 
gated, as have other large combinations of capital, with 
the result of proving again and again that large aggre- 
gations of capital, coupled with the use of common sense, 
insure wise handling of affairs. 

Today Mr. American Citizen is enjoying luxuries he 
never could have had but for large aggregations of capi- 
tal; he has a ear, his wife has the latest electric servants 
in her home; his work is simplified by machinery—and 
all of this made possible by mass production. Large 
combinations of capital have made the United States the 
richest country in the world. They have discovered the 
possibilities of high wages through mass production. 
They have raised the standard of living to hitherto un- 
known heights for the average citizen. Certainly con- 
sidering their economies, their efficiency, their service, 
commendation should be their lot rather 
demnation. 


BIG 
BUSINESS 


except 


than con- 


THAT OVERPRODUCTION OF OIL is negligible 
in comparison with the total amount of oil produced 
and consumed is the opinion 
of some of the leading oil 
producers. It has been 
pointed out that if the 
amount of the overproduc- 
tion could be kept in the 
ground and saved for future 
generations, a very simple 
mathematical caleulation would show that it would be 
an altogether negligible amount at the end of a genera- 
tion as compared with the probable demands of the 
country at that time. A leading oil operator recently 
made the following statement: 

There 
under 


PETROLEUM 
WASTE 


s no physieal waste of petroleum produced 
present methods. The alleged waste arisine 
through excessive flow of gas in production of oil is 
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theoretical. It is not measurable and is certainly not 
uniform as between different pools, or different wells in 
the same pool. No uniform oil-gas ratio could be 
adopted which would work in practice. There is no 
physical waste in the production of oil which can at 
present be corrected by legislation.’’ 

Experience and application of various theories in 
actual production will throw additional light on the 
funetion of gas in the production of oil, and possibly at 
some time in the distant future it may be. possible to 
intelligently make some practical application, but cer- 
tainly the present state of knowledge in the industry 
is not such as to make a uniform rule applicable. 

If conservation that really means anything in the way 
of production of a future supply of petroleum for na- 
tional defense or any other national use, is discussed, 
it must involve limitation upon consumption, and the 
restriction of petroleum to so-called oil uses—in other 
words, a prohibition of the use of petroleum in compe- 
tition with coal. 

Government interference in the oil industry is un- 
thinkable, would create chaos, and destroy the oil in- 
dustry and the investments of hundreds of thousands 
of citizens. Any arbitrary control or enforced coopera- 
tion which involves the exercise of human judgment, 
or the relegation of autocratic power to commissions or 
individuals is bound to fail. If there must be control, 
it should be upon some fundamental and logical prin- 
ciple, such as the prevention of actual waste by pro- 
hibiting the eseape of any gas whatever into the atmos- 
phere. While any such law would be revolutionary 
and eertainly not constructive, it would at least be based 
upon a solid principle. 

Careful study would indicate that the knowledge re- 
garding the industry is such that at the present time no 
legislation would be justified, unless it be modification 
of the Anti-trust law, which would permit of coopera- 
tion among producers in a united effort to effect sta- 
bility in the oil industry. 


THE DOCTRINE OF STATISTICS as advoeated at 
the recent meeting of the American Federation of Labor, 
if followed strictly, would 
end the strike menace in in- 
dustry. President Green 
strongly recommends the sub- 
stitution of  statisties for 
strikes in the settlement of 

labor disputes. 

The adoption of such a 
policy by the labor leaders would herald a new day for 
labor, and would indicate a progressiveness that has been 
lacking during the recent years—years in which the 
labor movement has lost thousands of supporters. 

In advocating this policy, the Federation gives warn- 
ing that the ‘‘unions must gather their own statistics 
and make their own interpretation of the statistics com- 
piled by the bureaus and employers.’’ We have no fault 
to find with this declaration. The more deeply they go 
into such investigations, the sooner they will be con- 
vineed that high wages are possible only through maxi- 
mum per man production attained through use of 
machinery and strict executive supervision, and that 
wage adjustments which are satisfactory alike to those 
who pay them and those who receive them, are inalter- 
ably complicated with the problems of production. 

While they still cling to many fallacies, such as 
shorter hours and higher wages, including a campaign 
for the five-day week, and insist that wages must be 
satisfactorily determined before there can be cooperation 


DOCTRINE 
OF STATISTICS 
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in the problems of production, the convention at Los 
Angeles indicates that labor is awake to the obsoleteness 
of the strike method, which has gained little for them, 
and is ready to adopt the more progressive method of 
facts and cooperation. 


THE COAL OPERATORS OF ILLINOIS and the 
United Mine Workers have recently reached a decision 
to resume operations under 
the Jacksonville Seale pend- 
ing further negotiations which 
will be carried on between 
now and April 1, 1928. We 
__iuse the word ‘‘decision’’ ad- 

visedly ; certainly it is not a 
‘*settlement’’ and the word ‘‘agreement’’ in the sense 
of a concerted and harmonious coneurrence by all 
parties concerned can hardly apply in this particular 
ease. As a matter of fact it seems to be a truce and 
nothing more. 

There will be many within the mining industry who 
will eriticize the operators for their decision to resume 
work at the Jacksonville Scale even under the tempo- 
rary terms that have been made and will interpret this 
as a complete surrender to the demands of the United 
Mine Workers. The miners who have heard the re- 
peated statements by the operators that resumption of 
work on the Jacksonville Scale meant bankruptcy to the 
mines, may now be somewhat inclined to regard this 
statement as mere propaganda. We believe that the 
truth may be in neither of these views. 

The operators of Illinois and Indiana have said that 
their mines can not pay the Jacksonville Wage Seale and 
operate at full time. They have advocated and urged 
the United Mine Workers to accept a reduction from 
this seale in order to compete with the production from 
the non-union fields and to secure a greater volume of 
business than is now possible under the higher prices 
which they must charge when paying the present scale. 
This, they have contended, would result in a more 
regular operation for their district and allow them to 
operate their mines on a full time basis; if otherwise, 
they and their employes could not expect to do more 
than supply the demand which the non-union fields were 
unable to furnish. 

In deciding to reopen their minew and resume work on 
the Jacksonville Seale the operators have not receded 
from their previous position or retracted any of their 
statements. They still insist, and events will undoubt- 
edly prove them right, that the acceptance of the Jack- 
sonville Seale will not result in full time operation for 
their mines or full time employment for their workers. 
The six-month period of idleness which has just passed 
proves this contention and after the present seasonal 
market demands have been filled the miners can expect 
another period of idleness to follow. 

Whether the action of the operators in agreeing to 
the present truce was wise or not will be determined by 
the result of their negotiations with the United Mine 
Workers between now and the first of April. If they 
succeed in establishing a fair and equitable wage rate 
that will enable them to compete with other mining 
fields then it may safely be said that their present course 
was the best for them to pursue. If, on the other hand, 
the United Mine Workers adhere to their past policies 
and stubbornly refuse to recognize and adjust them- 
selves to existing economic conditions then no good will 
result from the present truce and both parties are 
merely putting off the day when the adjustment must 
be made and economic facts must be faced. 


THE ILLINOIS 
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THERE HAS BEEN a steadily increasing volume 
of criticism directed at the mining industry, from 
Within and without, concern- 

ing its accident record. This 
INCREASING 


criticism has been particu- 

ndustry and, we have fe 

aaneey y and, we have felt, 


not wholly justified. With 

= — some 25 agencies hounding 

the industry with safety 

propaganda, it scarcely seemed reasonable that some of 

it had not taken root and that more along safety lines 
was being done than was given credit for. 

Shortly after the May meeting at Cincinnati, where 
an unsuccessful attempt was made to publicly discuss 
safety, the American Mining Congress mailed a ques- 
tionnaire to each coal and metal operating mine on the 
lists of the State Mine Inspectors. For five months the 
replies to the questionnaire have been coming in, until 
a large percentage have been heard from. Of this per- 
centage of replies, at least half of the companies have 
some definite form of safety organization; others have 
trained first-aid crews and first-aid stations; others 
maintain only first-aid stations. Practically all of the 
larger producers have adopted some form of mine safety 
organization, and many of them have a full-time safety 
official. Others have part-time safety men, while still 
others inelude safety work as a part of the regular 
duties of their superintendent. 

The foregoing should prove that safety is not as 
neglected a factor in mineral production as its critics 
would indicate. There is vast room for improvement, 
but the safety-first idea is just beginning to pay divi- 
dends, and with the spread of the safety organization 
idea at individual properties, the results will be con- 
tinuously better. 

To show what the industry is doing, we have sched- 
uled a series of articles on safety organizations at both 
coal and metal properties during 1928, the first two 
articles appearing in the January number. The safety 
idea needs encouragement. It has not failed. Real in- 
formation concerning its growth has been lost in the 
mass of criticism of the industry en masse. As the mine 
operator learns the results being attained, he will be 
more inclined, forced if you will, into thinking, doing 
and being ‘‘safe.’’ 

Safety in any line of work is controlled almost en- 
tirely by the human equation. The worker himself 
must be reached with a plausible reason for prescribed 
precaution, and if he will not adhere to the rules, such 
remedies should be applied as will force him to think 
and obey. Such compulsion has taken the form of lay- 
off, fines and publie posting. With the right kind of 
safety organization, such drastic action is not necessary. 
Cooperation has taken the place of compulsion. It has 
been proven that when interest is aroused, half the 
problem is solved. 

The same principle is true as applied to those re- 
sponsible for safety work. When his neighbor is achiev- 
ing splendid results through proper safety precaution, 
the operator is forced to acceptance whether he believes 
in it or not. 

Compulsory state and national regulation will not in 
any sense lessen the accident toll. It is a problem for 
the individual mine, and we firmly believe that the in- 
dividual mine is taking an intelligent interest in it and 
is solving the problem. Another year’s record should 
tell exactly how deeply the safety-first movement has 
taken root in its revival. 


t 
h 
t 
h 
0 
I 
I 


30TH ANNUAL.CONVENTION OF THE AMERICAN MINING 


CONGRESS 


Board Of Directors Announce Dates For Thirtieth Annual Meeting—Program Of Unusual 


Interest Planned 


HE Board of Directors of The 

American Mining Congress have 

announced the dates of December 
1, 2, 3, for the thirtieth annual conven- 
tion of the organization, which will be 
held at the Hotel Mayflower, Washing- 
ton, District of Columbia. 

A program of wide and varied interest 
has been arranged, which includes the 
general topics of Economic Importance 
of Mining; States Rights, Individual 
Initiative and Centralized Government; 
Modification of the Anti-Trust Law; 
Legislation, and Progress in the Industry. 

The speakers are of national impor- 


tance, including Hon. Herbert Hoover, 
Secretary of Commerce; Hon. Scott Tur- 
ner, Director U. S. Bureau of Mines; 
Senator Tasker Oddie, Chairman, Mines 
and Mining Committee of the Senate; 
Governor George H. Dern, of Utah; 
William Loeb, vice president, American 
Smelting & Refining Company; Sidney 
J. Jennings, president, United States 
Smelting, Refining & Mining Co.; Wil- 
liam H. Lindsey, president, The Ameri- 
can Mining Congress; J. G. Bradley, 
president, Elk River Coal & Lumber Co.; 
A. Cressy Morrison, Union Carbide Com- 
pany; Harry N. Taylor, president, U. S. 


Special Entertainment Features Arranged—Speakers Of National Import 


Distributing Corp.; Robert N. Miller, tax 
consultant; Charles D. Hamel, counsel 
Joint Committee on Internal Revenue 
Taxation; Paul Armitage, attorney; Dean 
Holbrook, School of Mines, University of 
Pittsburgh; H. W. Seaman, Trojan Min- 
ing Co., and others to be announced later. 
Interesting features of the program 
will be the “Bureau of Mines Hour,” to 
be conducted by Hon. Scott Turner, Di- 
rector, Bureau of Mines, and the “Bureau 
of Internal Revenue Hour,” conducted by 
Commissioner Blair, of that bureau. 
Director Turner will have the heads of 
each of the divisions of the bureau tell 
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something of their work for the industry. 
This should be a distinctly valuable 
“hour” in so far as the industry is con- 
cerned, and should contribute greatly to 
a better understanding between the in- 
dustry and the bureau that represents it 
in the government. 

Of equal importance is the “Revenue 
Hour,” which will be used by engineers 


Louis S. Cates 


and accountants of the Bureau of Inter- 
nal Revenue for discussion of general and 
practical administrative problems _in- 
volved in valueing mines and auditing 
returns of mining taxpayers. 

The discussion of the “Value of Inves- 
tigations,” which has been arranged for 
the second session of the convention, 
should help to clear the atmosphere cre- 
ated by the investigative proclivities 
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Wm. H. Lindsey, President of Ihe 
American Mining Congress 


which have marked recent sessions of 
Congress. There is every indication that 
this tendency will reach a high point at 
the coming session. A recent statement 
by a prominent mining man that “such 
investigations work great hardship on 
industry, and accomplish little good, de- 
feating the purpose for which they are 
inaugurated,” seems to reflect the gen- 
eral attitude on this subject, and con- 
siderable importance may be attached to 
the discussion scheduled. 

Modification of the Sherman law will 
be discussed at one entire session of the 


Sidney J. Jennings 
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convention. Harry N. Taylor, president, 
The United States Distributing Corpora- 
tion, will preside, and the addresses 
scheduled are of more than ordinary 
import. There is a steadily growing be- 
lief among the producers of natural re. 
sources that some change must be made 
in the anti-trust laws, which will permit 


H. W. Seaman 


Archibald Douglas 


self-control of industry. This seatiment 
has gone so far as to bring forth a sug- 
gestion from Secretary of the Interior 
Work that the law be modified in the 
case of the oil industry. Many coal 
operators believe that some modification 
of this law is essential to the satisfactory 
solution of that industry’s problems, and 
the zine industry is of a like opinion. 
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J. G. Bradley 


E. L. Doheny 


This discussion is therefore extremely 
timely, and should contribute much to a 
better understanding of the application 
of the law to the industries involved. 

According to the announcement of the 
board, William H. Lindsey, president of 
The American Mining Congress, will 
open the convention with an address that 
will “sound the keynote of the conven- 
tion and advance a program of perform- 
ance as visualized by The American 
Mining Congress.” 

“Legislating for Natural Resources” 
will be discussed at the second session 
of the convention, when Senator Tasker 
L. Oddie, chairman, Mines and Mining 
Committee of the Senate, will outline 


Robert E. Tally 


George B. Harrington 


Ske lly 


Hugh Shirkie 


Stanly A. Easton 


what is on the legislative calendar for 
mining. 

“States Rights, Individual Initiative 
and Centralized Government,” occupies 
the attention of one session. An inter- 
esting presentation at this session will 
be an address by A. Cressy Morrison, of 
the Union Carbide Corporation, on “Inter- 
national Centralization as Suggested by 
the Geneva Conference.” Mr. Morrison 
attended the Geneva conference, and will 
bring an interesting analysis of their 
suggestions before the mining industry. 

Other sessions will devote their atten- 
tion to Mine Taxation, and Progress in 
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the Industry. A get-together 
luncheon has been arranged for 
delegates on December 1, at which 
five-minute talks will be made by 


prominent mining men on the 
“State of the Industry.” Speak- 


ers include: 

Julian D. Conover, secretary- 
treasurer Tri-State Zinc and Lead 
Ore Producers Association, Miami, 
Okla.; Rice Miller, president, Illi- 
nois Coal Operators Association, 
Hillsboro, Ill.; P. H. Penna, secre- 
tary, Indiana Bituminous Coal 
Operators Association, Terre 
Haute, Ind.; Stephen Tuthill, sec- 
retary, American Zinc Institute, 
New York City; E. W. Parker, 
director, Anthracite Bureau of 
Information, Philadelphia, Pa.; 
Dr. E. H. Wells, New Mexico School of 
Mines, Socorro, N. Mex.; Jesse F. Mc- 
Donald, president Metal Fund, 
Colorado Mining 
Colo.; A. G. 
Chapter of American Mining Con- 
gress, Salt Lake City; Henry M. Rives, 
Nevada Mine 
Reno, Nev. 


Mining 
Association, Denver, 


Mackenzie, secretary Utah 


Operators Association, 

Among the important addresses are: 
Mining, the Keystone of Industry; Eco- 
nomic Importance of Mining to the Na- 
tion; A Plea for Unity in Natural Re- 
source Industries; What Is on the 
Legislative Calendar for Mining; I'ederal 


Hotel Mayflower, Convention Headquarters 


Control—the Bugaboo of Industry; Leg- 


islative Investigations and Prosperity; 


Growing Tendency ‘Toward Centraliza- 


tion of Government; International Cen- 
tralization as Suggested by Geneva Con- 
Public 


Question; Stimulating Southern Mineral 


ference; The Ever-Present Lands 
Development; Meeting Competition by a 
Method; Will Modification of 
Sherman Solve Coal’s 


Sound 
Law Largest 
Problem; The Sherman Law Applied to 
a Natural Resource—Oil; Lawful Comb: 
nations in 


Industry; Organization and 


Procedure of Bureau of Internal Reve 


nue; How Proposed Simpl-fication of the 


Federal Income Tax System 
Should Benefit Taxpayers; Pro- 
posed Revenue Legislation to Be 
Considered by the Seventieth 
Congress; Progress in Studies 
Being Made by Joint Congres. 
sional Committee; Comparative 
Study of Mining and Other In- 
dustrial Enterprises from Tax 
Standpoint; Better Financing 
Methods for Mining; What Year’s 
Study Has Developed in Solving 
Silver Producers’ Problem; The 
Hydraulic Miner; Shall Industry 
Create Its Own Standards; Oil 
Shale. 

The special entertainment fea- 
tures include privileges for golf 
at some of Washington’s finest 
clubs, including Congressional and 
Columbia. The Board of Directors will 
entertain delegates at an informal re- 
ception and dance at the Mayflower, and 
the annual banquet will be followed by 
dancing. Special entertainment is being 
arranged for the ladies, including theater 
parties, teas, and sight-seeing. 

Altogether the thirtieth convention 
offers a wonderful opportunity to com- 
bine business and pleasure. Washington 
is delightful at this time of the year, 
offering much in the way of unusual 
entertainment. These conventions held 
at Washington have proved to be delight- 
ful, extremely helpful, and of great 
benefit to the mining industry. 


| 
|| 
SA ut. Fl 
J 
| 


N response to the 
questionnaire sub- 
mitted in Novem- 
ber, 1926, to 500 men 
and women in various 
professions, trades and 
production groups, the 
inquiry about Govern- 
ment ownership elicited 
the largest number of 
replies. 
The original question 


“about one-third 

of our state taxes go 

into highway build- 
ing” — 


can not be offset by 
economies in other 
items of public expen- 
diture. 

“What measure or 
measures would you 
suggest to slow up the 
issuance of tax-free 
securities, and how may 
the increase in state 
and local taxes be 


was as follows: 

“During the past two years 
there has been much discussion of 
the invasion of government into 
private industry. This is exem- 
plified by a wide range of illus- 
trations. Its ramifications lead 
from municipally-operated street 
railway and lighting systems, into 
state-operated insurance, and 
construction of public works by 
day labor instead of contract, 
construction service by navy yards 
for outside parties, and the manu- 
facture of clothing, paints and 


many other articles in competition with 


private enterprise. 


“Taxes must be levied and collected 


or there will be 
no government. 


GOVERNMENT OWNERSHIP 
of INDUSTRY* 


Seventy-Two Percent Of Replies To Na- 
tion-W ide Questionnaire Absolutely Op- 
pose Tax Exempt Securities And Favor 
Legislation Prohibiting Their Issuance 
Government In Business Strenuously 
Opposed—Education On Basic Princi- 
ples Of Economics Urged 


curbed? What action 
should be taken to pre- 
vent further encroachments of 
the Government in business?” 


Seventy-two percent of the 
respondents were absolutely op- 
posed to tax-exempt securities 
and favored legislation prohibit- 
ing their issuance. Seventy-three 
percent opposed any form of the 
Government in business, and 53 
percent dwelt at length on the 
necessity for educating the people 
on basic principles of economics, 
taxation and government. 

Probably as constructive a sug- 


state and local taxes are being increased. gestion as was made, came from a pro- 
The enormous annual increase of inter- fessor of economics, who believes that 
est and sinking fund charges is not and_ increase in state and local taxes is not 


per se an evil; 
but thinks ex- 


If all utilities 


were publicly 
owned, the cost of 
government would 
be no less, while 
taxes necessary 
to defray the ex- 
penses of govern- 
ment would have 
to be raised 
through other 
sources. 

“State and local 
indebtedness rep- 
resented by tax- 
exempt securities 
is increasing over 
one billion dollars 
annually. While 
Federal taxes are 
being reduced, 


* This article is the 
fourth of a series of 
five, prepared from 
information gathered 
y the Bureau of 
Mining Economics of 
The American Mining 
Congress, on five 
major national ques- 
tions, 


Mitchell Dam, Coosa River, Ala., Operated by the Alabama Power Co. 


travagance and 
waste must be 
curbed, and can 
best be checked 
by discriminating 
study of public 
affairs by the 
electorate, and the 
faithful exercise 
of the voting 
privilege. 

The increasing 
danger of dema- 
goguery lies in 
the fact that as 
time goes on, 
there will natur- 
ally be a tendency 
for many allied 
industries to com- 
bine, and it will 
be more and more 
easy for the Gov- 
ernment to take 
them over. Big 
business should be 
regulated, but the 


formation or con- 
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solidation of business interests should 
not be prevented. 

The mere increase of taxation was not 
viewed with undue alarm by many, who 
feel that taxation represents a payment 
for certain social advantages; the ques- 
tion is, “Are we getting adequate re- 
sults for the taxes we are paying?” 

The general consensus of opinion 
seems to favor taxation of Federal and 
other similar securities in the same way 
that private issues are taxed. 

Discussing the constitutional right of 
“life, liberty and the pursuit of happi- 
ness,” one correspondent says “The only 
function of government is to secure and 
protect the citizen in the enjoyment of 
those rights. This can be brought about 
again, if the primary system of nomi- 
nating a man to public office is repealed.” 

A prominent banker feels that by 
abolishing the direct primary and put- 
ting administration into the hands of 
capable people, the Government would 
automatically cease to be a competitor 
with private enterprise, since the people 
themselves would see to it. 

Much emphasis was laid by several on 
the value of local Taxpayers’ Associa- 
tions, and education of the people on 
these questions by civic clubs and simi- 
lar organizations. 

It would seem sound logic, that since 
any business, to exist, must show a profit, 
a publicly owned enterprise should be 
just as able to pay taxes as a private one, 
- and if it can only exist by having its 
taxes remitted, it should cease to func- 
tion. 

. A producer of raw material, in one of 
the wasting industries says: 

“T believe there should be in each state 
a commission or commissioner of public 
works whose duty it would be to pass on 
all public works within the state in order 
to assure itself that they were necessary, 
of proper design and construction and 
reasonable in cost. No township, borough, 
city, county or state departments could 
spend any of the taxpayers’ money with- 
out the approval of such commission. In 
addition the assessment districts should 
be larger with trained employes occupy- 
ing permanent positions, and _ the 
methods of assessing real estate should 
be the same all over each state. I know 
no method of preventing further en- 
croachment of Government in business 
except by constantly educating the tax- 
payers and voters against it.” 


Continuation of tax-exempt securities 
will ultimately create a money oligarchy 
resulting in a privileged class, is the 
fear of several; while others feel that 
all luxuries of life should be taxed, and 
all necessities should be tax free; the 
obvious difficulty here being to determine 
the line of demarcation between the two. 

The burden of complaint by many 
manufacturers is that it is manifestly 
unfair for one class of people to invest 
in Government bonds, thereby taking no 
risk, and paying no taxes, while others 
take the usual risk of business, pay ex- 


cessive rates on loans, and are subject to 
taxation. 

Quoting our experience with govern- 
ment operation of railroads and the 
Emergency Fleet Corporation, it is sug- 
gested that the election of officials 
pledged to the business of government 
and not to the government of business, 
would answer the question. The same 
writer says that state, county and city 
bonds are going the same route that 
money went before the Civil War, when 
all the banks of the country were issuing 
their own notes. 

A comprehensive editorial expression 
of different hue bears quoting in full: 


“I am absolutely opposed to Govern- 
ment ownership of public utility enter- 
prises, of state-operated insurance inter- 
ests, and of construction or public work 
of any kind by day labor instead of by 
contract. More and more this country 
is becoming centralized under bureau- 
cratic control, and bureaucratic manage- 
ment and control always mean, in my 
opinion, increased cost, the destruction 
of private initiative, and the centraliza- 
tion of power in Washington which is 
putting this country almost as much 
under bureaucratic domination as is Rus- 
sia. 

“T am not in favor of preventing states 
and municipalities from issuing tax- 
exempt securities. I believe that in this 
way they are enabled to secure money 
for building of schools and other munici- 
pal improvements at a lower cost than 
would be possible if these securities were 
not tax free. But more than that, I 
think that if by any manner of means 
the Federal Government should have the 
power to prevent the exemption of state 
and municipal securities from taxation, 
it would have the power to absolutely 
dominate all of their activities, and thus 
practically destroy states’ rights. It is 
entirely conceivable that under such a 
control some Federal bureau would be 
able to say to a city or a state, you must 
not issue any more securities, and in that 
way retard their development to their 
disadvantage, or perhaps to the advan- 
tage of other states that might be 
favored for political reasons. It is need- 
less to remind you that this would be 
entirely within reason to expect, consid- 
ering what we are constantly seeing in 
political activities. 

“I do not believe that we can materi- 
ally curb state and local taxes. We may 
be able to curb all wasteful use of the 
money raised by taxes; but, I believe 
that about one-third of our state taxes 
go into highway building, and highway 
building is a creator of wealth and the 
advancement of civilization. We can not 
only not curb highway building, but we 
must double and treble the amount to be 
expended in highways. We have come 
upon an entirely new epoch in world 
affairs where the automobile, the motor 
bus and the motor truck are changing all 
social and business conditions, and com- 
pelling us, willing or unwilling, to build 
more and better, and more costly high- 
ways. We have also come upon a period 
when the demand for education seems to 
know no limit, and we must build more 
and larger schools, pay teachers larger 
salaries, and do things which in former 
times would have been regarded as 
visionary in our educational activities. 
Under our compulsory education and 
child labor laws we are adding enor- 
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mously every year to the number of 
scholars in all grades of schools, from 
primary to colleges and _ universities, 
There is an insatiate demand for more 
education. I believe it is true that in 
some southern states there are ten times 
as many students in high schools as 
there were ten years ago. So far as | 
can learn, every school, public and pri- 
vate, from the primary schools to high 
schools and universities, is overcrowded. 
I saw a few days ago that one Georgia 
college for women had to refuse admis- 
sion to 500 students eager for the oppor- 
tunity of learning. Apparently we can 
not build schools rapidly enough to keep 
up with our increase in the number of 
students. 

“The growth of cities is demanding 
more and better pavement, more com- 
plete engineering work for sewerage sys- 
tems and water supplies. A few years 
ago a traffic policeman was unknown. 
Today almost every village of any size 
must have its traffic policemen at all 
dangerous corners, and the aggregate 
number of policemen required for this 
purpose runs into the many thousands, 
This is an expense that municipalities 
never had up to a few years ago. 

“In the light of all of these conditions 
I do not see how we can find any way to 
lessen municipal or state taxation, and 
I believe that a great deal of unwise 
work has been done by those who are 
constantly harping upon the increase of 
taxation without at the same time con- 
sidering the reasons why this increase is 
necessary.” 


Carefully differentiating, in the matter 
of Government operation, another be- 
lieves that certain fundamental services 
which are basic public necessities should 
unquestionably be so operated. The 
Post Office of course is an outstanding 
example. Irrigation and _ reclamation 
projects are another. Many others lie 
on the borderline. In recent years water 
works have come to be considered public 
functions, and although large numbers 
of water works are still owned privately, 
the trend is toward public operation, due 
of course to the interlocking relation be- 
tween water supply and the public 
health. The Panama Canal likewise 
illustrates the fact that certain projects, 
by nature of their size or character, are 
inherently governmental operations. 

Interstate power and light manufac- 
ture and distribution, interstate railroad 
operations, traction lines, etc., have be- 
come fundamental necessities and call 
for supervision and regulation but not 
for governmental operation. 

Many editors divide industry into two 
classes; those requiring profits, and 
those in which service must come first. 
They feel that where indispensable serv- 
ice is essential, the Government should 
operate, regardless of cost, but that 
wherever operation is purely a matter of 
profits, individual initiative should con- 
trol. 

An interesting side light on taxation 
is brought out by the statement that 
while real estate represents less than 
half the wealth of any community, it 
bears 75 per- (Continued on page 850) 
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A PROPOSED PLAN for 


the REHABILITATION of HYDRAULIC MINING 


By Roy H. 


SHORT review of the 
of the hydraulic 

mining industry in Cali- 
fornia will help to a clearer 
understanding of the proposed 
plan to all who are not 
thoroughly familiar with this 
subject. 

Hydraulic mining is gener- 
ally understood to include all 
mining operations where water 
is used under pressure through 
a nozzle to cut down or wash 


called “Caminetti Act” was 
introduced into Congress in 
1892 and passed in 1893. 

The Caminetti Act created 
the California Débris Commis- 
sion, consisting of three offi- 
cers of the Engineer Corps of 
the U. S. Army, to be ap- 
pointed by the President, and 
makes unlawful hydraulic min- 
ing in the Great Valley Basin 
except under license from the 


away any bank or 
gravel or other similar 
material, which is then 
passed through a sluice 
to recover the gold, and 
the tailings are carried 
away by gravity. 

The Anti-Débris 
Association was formed 
in the early ’70’s, and in 1876 the first 
suit of importance was decided against 
the hydraulic mines, represented by the 
California Mines’ Association. This was 
appealed and reversed, but other actions 
followed rapidly; the State of California, 
the counties of Sutter and Yuba, as well 
as various individuals, appearing as com- 
plainants in suits for injunctions and 
damages against the hydraulic mines in 
the Yuba River watershed. 

Finally on January 23, 1884, Judge 
L. B. Sawyer, of the United States Cir- 
cuit Court, granted a perpetual injunc- 
tion against the discharge of hydraulic 
mining débris into streams tributary to 
the Yuba River, to take effect February 
1, 1884, against the North Bloomfield 
Gravel Mining Company, Milton Mining 
and Water Company, and eight other 
mining companies. Injunctions against 
hydraulic mines in other watersheds fol- 
lowed rapidly, and practically all of the 
larger mines were shut down within a 
short time. 

The gold production of the state 
dropped from $24,300,000 in 1883 to 
$13,600,000 in 1884, and to $12,661,000 
in 1885, 

The investment in the hydraulic min- 
ing industry was estimated at somewhere 
near $100,000,000, including the cost of 
over 5,000 miles of mining ditches and 
flumes, also water-storage dams, long 
bedrock working tunnels, equipment, 
lands, and so forth. The stoppage of an 
annual production of eleven or twelve 


Mining Engineer, San Francisco, Calif. 


Present Condition Of Industry—W ater Supplies—Gravel 
Deposits Available—A Plan For Rehabilitation Outlined 
Which Includes Government Construction Of Concrete 
Dams In Accordance With Provisions Of Caminetti Act, 
And The General Provisions Of The Cloudman Bill 


million dollars and throwing of hundreds 
of men out of work was a heavy economic 
loss to the state as whole, so that strong 
efforts were made to find some way to 
permit the mines to resume operations. 

In the meantime, studies of the situa- 
tion had been undertaken by the state 
under an act of the legislature of 1878 
creating the office of state engineer. 
William H. Hall was appointed, and, 
after a thorough examination, reported 
in January, 1880, that over 40,000 acres 
of farm and fruit land had been ruined 
by the flow of mining débris; that ap- 
proximately 270,000 acres had _ been 
damaged, with a total visible loss and de- 
preciation amounting to about $16,000,000. 
He further stated that if the heavy sands 
could be kept out of the streams they 
could easily be brought into excellent con- 
dition. 

Also several reports were made to 
Congress by Federal engineers, notably 
a commission of three army engineers, 
which reported in February, 1891, in 
what is commonly known as the Heuer 
Report, to the effect that great damage 
had been done to the stream chan- 
nels and to agricultural lands, and 
recommended that the débris be re- 
strained by barriers in the canyons of 
the rivers. 

Later in 1891 a convention of miners 
and farmers at San Francisco asked 
Congress to accept and adopt the Heuer 
Report and to pass such laws as might 
be necessary to put the recommended 
plan into operation. As a result, the so- 


commission and under condi- 
tions approved by them, 
which prevent further 
injury to the navigable 
streams and the lands 
adjacent to them. 

The hydraulic miners 
expected to revive their 
industry under provi- 
sions of the Caminetti 
Act to such a stage that a production 
of several million dollars a year might 
be expected for a long period, but 
no appropriations could be obtained 
for the construction of large dams 
at points where cheap storage was pos- 
sible, and, in general, the water-supply 
systems had deteriorated to such an ex- 
tent that their operation and mainte- 
nance was very expensive. Therefore, 
no general revival followed, and while 
some production was made from the 
richer bodies of gravel until about 1900 
by building log-crib and brush dams, 
even this fell away when the commis- 
sion, learning from experience that such 
structures were but temporary and easily 
destroyed, demanded costly indestructible 
masonry or concrete restraining dams. 

From small and primitive beginnings 
this method of mining was perfected 
very rapidly, so that by 1880 it was esti- 
mated in that year alone approximately 
50,000,000 cu. yds. of material were 
mined into the streams tributary to the 
Sacramento River. During the develop- 
ment of this industry on the ridges and 
higher bars, the soil and gravel contain- 
ing gold in the various river channels 
and low bars, and in all the tributary 
ravines and gulches, was being thor- 
oughly overturned and washed, and 
largely dumped into the stream beds, by 
large numbers of miners still using the 
old hand methods. 

The unprecedented floods and high 
waters of the winter of 1861-62, coming 
in three great waves, carried an enor- 
mous volume of natural and mining 
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débris from the mountains into the val- 
ley stream channels, filling them to such 
an extent that riparian owners became 
alarmed, and with good reason. The 
mining-débris problem at once became of 
major importance in the Sacramento Val- 
ley, as the material started on its way 
by the great flood and augmented by 
yearly increasing volumes of hydraulic 
mining débris, moved toward the bay, 
raising the stream-bed levels, flooding 
and covering farm lands with sand and 
silt, and making necessary the expendi- 
ture of great sums on levees to restrain 
the streams within their channels. 


For nearly 30 years the hydraulic min- 
ing industry of California has been dor- 
mant along the streams flowing into the 
Sacramento Valley, except for small and 
unimportant operations. The only ex- 
ception is on the North Fork of the Yuba 
River, where the Yuba Development 
Company (now Yuba River Power Com- 
pany) in 1918 constructed a smail con- 
crete dam a short distance below Bull- 
ards’ Bar, and hydraulic mining was 
resumed on a large scale at the Brandy 
City mine. This dam was raised to a 
height of 170 ft. in 1923, providing stor- 
age for 80,000,000 cu. yds. of debris, of 
which 40,000,000 is licensed, the use of 
the remainder being subject to the later 
decision of the Federal Power Commis- 
sion. 

The power developed through the water 
head and storage provided by the Bull- 
ards’ Bar dam was capitalized to cover 
nearly the whole cost of the project, the 
operation of the power plant being turned 
over to the Pacific Gas and Electric Com- 
pany. 

The construction of the Bullards’ Bar 
dam and the operation of various hydrau- 
lic mines above it during the last eight 
years, under license from the California 
Débris Commission, is extremely impor- 
tant in connection with the present pro- 
posal. The fact that there have been no 
complaints from the agriculturalists 
about debris, and the continuous develop- 
ment of power while the mines have been 
in operation, are the strongest evidence 
that the proposed construction of simi- 
lar dams on other streams for the double 
purpose of debris storage and power de- 
velopment is worthy of investigation and 
help from the State. 

The same company had plans well 
under way for the construction of a simi- 
lar but much larger dam at The Nar- 
rows, on the main Yuba River near 
Smartsville, in connection with a large 
power system along the North Yuba 
River. It is estimated that this Nar- 
rows Dam as projected will ultimately 
store 350,000,000 cu. yds. of debris, and 
allow nearly all of the gravels of pres- 
ent economic value in the Yuba River 
Basin to be worked. 

Its construction by the Yuba River 
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Stream or Total yardage Probably mineable Estimated 
watershed available in 20 years yield 


267,900,000 


Company, however, was delayed indefi- 
nitely by the adverse claim made by the 
Nevada Irrigation District for important 
high elevation water storage reservoirs. 


WATER SUPPLIES 


The above dispute is mentioned here to 
more strongly emphasize the fact that 
we must recognize the inevitable growth 
of the demand for municipal irrigation 
and power purposes of the water now re- 
maining available for mining purposes. 
The Hetch-Hetchy, East Bay Water Dis- 
trict, and Sacramento Silver Creek proj- 
ects w.ll serve as further illustrations. 

The length of time which will elapse 
before the possibility of carrying on hy- 
draulic mining in the Sierra Nevada re- 
gion will become economically impossible 
because of the partial or entire with- 
drawal of the remaining available water 
supplies to these other uses, is of course 
now indefinite; but we can pretty safely 
fcrecast that it will be short if the pres- 
ent conditions as to mining continue. 


On the other hand, if the mines can 
be reopened and the water put to use in 
an active and productive industry em- 
ploying a considerable number of people 
and contributing materially to the pros- 
perity of a large section of the State, the 
natural and probable tendency surely will 
be to prolong that desirable condition so 
long as possible as against other pros- 
pective uses for the water. 


GRAVEL DEPOSITS AVAILABLE 


Space will not permit more than a 
brief summary of yardages and esti- 
mated gold contents of the gravel de- 
posits which might be expected to be 
mined again if the proposed plan is put 
into operation. The figures here given 
have been taken largely from the recent 
report to the 1927 legislature on this 
subject, prepared by Mr. Arthur Jarman 
after an investigation for the Hydraulic 
Mining Commission as authorized by the 
legislature in 1926. This report by Mr. 
Jarman is an able and, in my opinion, 
very conservative statement of the situa- 
tion as it now stands. 

The figures given by Mr. Jarman for 
the South and Middle Yuba Rivers have 
been amended here to include more of 
the San Juan Ridge gravels. The North 
Yuba is not taken into account, as its 
storage necessities are already provided 
for by the Bullards’ Bar reservoir. If 
the Narrows dam is built, it will take 
care of both the South and Middle Yuba 
River drainages, and will do away with 


the necessity of the Jones’ Bar dam or 
others on the South Yuba, except pos- 
sibly as a much later development to 
prolong an industry then in full swing. 
It seems probable that this should be 
the case, and that the number of years 
of operation, particularly in the Yuba 
Basin, can be extended much beyond the 
20-year period above mentioned. 


NECESSITY FOR HYDRAULIC MINING 


It is claimed that the gold contained 
in these gravels can be recovered by 
underground mining, as by using drift- 
ing and breasting methods somewhat 
similar to those used in coal mining, or 
by dredging. It is true that a large pro- 
duction of gold has been made by drift 
mines in this State, and probably a small 
percentage of the gold now contained in 
the remaining gravels might be so re- 
covered if all hope of mining them by 
hydraulic methods has to be abandoned. 
But it must be remembered that the min- 
ing of these deposits by drifting and 
breasting methods has been possible at 
all times since the Sawyer decision went 
into effect in 1884, and also that these 
methods have been tried and abandoned 
several times on practically every deposit 
of importance during the years since 
then. 


The trouble is that while the gold is 
generally foun’ in greatest concentra- 
tion on and close to the bedrock, and 
some rich pay streaks have been found 
and mined out, it is a general condition 
in these large deposits, and especially 
those of the San Juan Ridge, that the 
gold is pretty well distributed through 
the gravel for many feet above bedrock. 
On the San Juan Ridge about 150,000,000 
cu. yds. of surface gravels, lying 200 to 
400 ft. above bedrock, produced from 
3 to 5 cents per yard. The average gold 
content has been shown to be too low 
to stand the cost of underground mining 
methods. 


Dredging of several of the deposits has 
heon ecnsidered at various times, but al- 
ways turned down because of adverse 
physical conditions. For instance, the 
depth of most of these deposits ranges 
from over 100 to several hundred feet, 
while the only dredging operation of 
which I have any knowledge that went 
over 100 ft. deep found the operating 
costs so greatly increased by the tre- 
mendous wear and strain on the ma- 
chinery as to make it unprofitable, under 
otherwise ideal dredging conditions. 
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Moreover, there are 


usually other features, 
such as the presence of 
many large boulders on 
bedrock; rough, uneven 
bedrock; or difficulty in 
holding flotation water, 
that definitely preclude 
the possibility of dredg- 
ing these old channels. 

It is, therefore, the 
consensus of opinion of 
all the engineers I 
know familiar with 
these gravel deposits 
that hydraulic mining 
is positively the only 
method by which the 
gold can be taken from 
them profitably on a 
large scale. 


RECENT GOVERNMENTAL 
INVESTIGATIONS AND 
REPORTS 


There have been 
many reports upon the 


Hydraulic 


Mining at Gold Run, Placer County, Calif., 1872 


Hydraulic Mining Com- 
mission and  appro- 
priated the sum of 
$10,000 for an investi- 
gation of the feasibility 
of any plan or plans 
whereby hydraulic min- 
ing can be resumed in 
California. 

This investigation was 
made by Mr. Jarman 
for the commission, and 
his report, entitled 
“Report of the Hy- 
draulic Mining Com- 
mission Upon the Fea- 
sibility of the Resump- 
tion of Hydraulic 
Mining in California,” 
was presented to the 
legislature of 1927. 

Other recent docu- 
ments of interest in 
connection with this 
subject are: 

Letter from the Rec- 
lamation Board of Cali- 


hydraulic débris situa- 
tion by various Fed- 
eral and State agencies, from that by 
William H. Smith, in 1880, down to the 
present. It seems to me that reports 
dating back more than 10 or 15 years 
have little more than a historic value in 
a study of this question, because of the 
great changes recently in many factors 
of vital importance, such as improve- 
ments in dam construction, greater de- 
mand for hydro-electric power and for 
water for irrigation uses, improvement 
in stream channel conditions, changes in 
flood-control plan, and so forth. 


In 1905 G. K. Gilbert, of the U. S. 
Geological Survey staff, was detailed to 
make a thorough investigation of all 
phases of the débris situation in the 
Sacramento Valley. He spent the years 
1905 to 1908 in field work and this was 
supplemented by Gilbert and others dur- 
ing the years 1909 to 1914. The results 
were published in 1917 as Professional 
Paper No. 105, under the title “Hydraulic 
Mining Débris in the Sierra Nevada.” 
This is perhaps the most authoritative 
source we have for information cn the 
volumes of hydraulic and natural débris 
and the effects of silting the streams and 
bays. 

A two-page abstract of the volume 
concludes as follows: 


Chapter X—The stress which caused 
the restriction of hydraulic mining no 
longer exists. Under conditions to be 
created by works for the control of floods 
the capacity of valley rivers for trans- 
portation of débris will be increased, so 
that the mining might be partly resumed 
without prejudice to any valley in‘erest 
except navigation. The important in- 
terest which now dictates that débris 
should be controlled is that of the com- 
merce which traverses the Golden Gate. 


Possibilities for resumption of mining 
on a large scale, with storage of débris, 
lie in cooperation with irrigation and 
electric-power development for the con- 
trol of Sierra streams. 

Professional Paper 86, entitled “The 
Transportation of Debris by Running 
Water,” also by G. K. Gilbert, contains 
much further information of interest and 
value regarding the movement and effect 
of débris in the streams, with special 
studies of the Yuba River. 

In Bulletin No. 92 of the California 
State Mining Bureau, issued in 1923, 
under the title “Gold Placers of Cali- 
fornia,” Charles S. Haley has embodied 
the results of a two-year study of the 
placer deposits of the whole State, with 
suggestions for the construction of large 
restraining and reclamation works in the 
Yuba, Bear, and American River Basins 
which would permit the resumption of 
hydraulic mining and help stream regu- 
lation and control. 

In the same year the Department of 
Public Works, through the Division of 
Eng-neering and Irrigation, made several 
reports to the legislature of 1923, includ- 
ing the following: 

Bulletin 4. Water Resources of Cali- 
fornia. 

Bulletin 5. Flow in California Stream, 
or Appendix “A” to Bulletin No. 4. 

Bulletin 6. Irrigation Requirements of 
California Lands. 

As a result of the interest created by 
Haley's report, and possibly because of 
the direct connection between débris re- 
striction and flood control, which was by 
then an important issue in the Sacra- 
mento Valley, the legislature cf 1925 
pessed a bill constituting the California 


fornia to Hon. C. F. 

Curry, member of Con- 
gress, Third California District, with 
historical summary of Federal action 
and its resulting effect upon the Sacra- 
mento flood control project, dated Feb- 
ruary 29, 1924. 

Report by W. F. McClure, State engi- 
neer, to the Reclamation Board, dated 
February 10, 1925, on the “Sacramento 
Flood Control Project.” 

These last two papers were prepared 
by Ernest A. Bailey, flood control engi- 
neer, at Sacramento. 

At the present time the California 
Debris Commission is preparing a special 
report to the next Congress. Major 
Ridley, the secretary of the commission, 
speaking at a meeting of the local sec- 
tion of the A. I. M. E. in April of this 
year, mentioned several lines of investi- 
gation to be taken up in view of the 
possible resumption of hydraulic mining 
and the very much changed conditions 
since the earlier government reports were 
made. The rivers have cleared their 
channels and less water is now avail- 
able to mine with, and so forth. 


THE PLAN 

We have now, I think, a sufficient 
groundwork for a statement of the plan 
by which it is proposed to rehabilitate 
the hydraulic mining industry in Cali- 
fornia, and at the same time promote the 
welfare of all other industries, with in- 
jury to none. 

As set forth by Haley, the plan would 
embrace the construction by the Federal 
Government, under the Caminetti Act, of 
concrete dams at controlling points on 
the principal hydraulic mining streams 
for the restraint of both natural and 
hydraulic debris, the cost of building and 
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operation to be returned to the Govern- 
ment through a 3 percent production tax 
on the miner; other barriers on the lower 
streams provide settling basins for any 
fine silt to be pumped out and used for 
reclaiming existing useless swamp lands. 

The plan proposed by Jarman is not 
quite so extensive as that of Haley, but 
more specific as to its recommendations 
and workable as to details. It would pro- 
vide an appropriation by the State to 
cover costs of the preliminary engineer- 
ing necessary to secure precise data upon 
favorable dam sites upon the Bear River, 
North Fork and South Fork of American 
River, and to buy the land affected. It 
is also recommended that storage be pur- 
chased behind a dam to be constructed by 
a private corporation at the Narrows site 
on the Main Yuba River. 

The title to all storage is to be vested 
in the Federal Government through the 
California Débris Commission; to be 
paid for as used by the various mine 
operators, at a rate per cubic yard to be 
determined separately for each storage 
reservoir on the basis of return of capi- 
tal outlay through the sale of the storage 
space available in each instance. Sur- 
veys of pits and allowances for material 
permanently stacked at each mine to be 
as directed by the commission. 

The Caminetti Act will have to be 
amended to allow the purchase of stor- 
age in lieu of erection of a dam by each 
operator; to permit the charge for im- 
pounded debris to be based on actual 
volume used instead of on a 3 percent 
of gross output basis; and, finally, to 
permit new plans as approved by the 
present Débris Commission to be used, 
rather than plans recommended by the 
Heuer Commission in 1891, as adopted 
in section 25 of the act. 


CAMINETTI ACT PROVISIONS 


The particular sections of the Cami- 
netti Act most directly bearing upon the 
operation of this plan are these: 


Section 4. That it shall be the duty of 
said commission to mature and adopt 
such plan or plans, from examinations 
and surveys already made and from such 
additional examinations and surveys as 
it may deem necessary, as will improve 
the navigability of all the rivers compris- 
ing said systems, deepen their channels, 
and protect their banks. Such plan or 
plans shall be matured with a view of 
making the same effective as against the 
encroachment of and damage from débris 
resulting from mining opera- 
tions, natural erosion, or other 
causes, with a view of restur- 
ing, as near as practicable and 
the necessities of commerce 
and navigation demand, the 
navigability of said rivers to 
the condition existing in 1860, 
and permitting mining by the 
hydraulic process, as the term 
is understood in said state, to 
be carried on, provided the 
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same can be accomplished without injury 
to the navigability of said rivers or the 
lands adjacent thereto. 


Section 5. That it shall further ex- 
amine, survey, and determine the utility 
and practicability, for the purposes here- 
inafter indicated, of storage sites in the 
tributaries of said rivers and in the re- 
spective branches of said tributaries, or 
in the plains, basins, sloughs, and tule 
and swamp lands adjacent to or along the 
course of said rivers, for the storage of 
débris or water or as settling reservoirs, 
with the object of using the same by 
either or all of these methods and to aid 
in the improvement and protection of 
said navigable rivers by preventing de- 
posits therein of débris resulting from 
mining operations, natural erosion, or 
other causes, or for affording relief 
thereto in flood time and providing suffi- 
cient water to maintain scouring force 
therein in the summer season; and in 
connection therewith to investigate such 
hydraulic and other mines as are now or 
may have been worked by methods in- 
tended to restrain the débris and mate- 
rial moved in operating such mines by 
impounding dams, settling reservoirs, or 
otherwise, and, in general, to make such 
study of and researches in the hydraulic 
mining industry as science, experience, 
and engineering skill may suggest us 
practicable and useful in devising a 
method or methods whereby such min- 
ing may be carried on as aforesaid. 


Section 25. That said commission, in 
order that such material as is now or 
may hereafter be lodged in the tribu- 
taries of the Sacramento and San Joa- 
quin River systems resulting from min- 
ing operations, natural erosion, or other 
causes, shall be prevented from injuring 
the said navigable rivers or such of the 
tributaries of either as may be navigable 
and the land adjacent thereto, is hereby 
directed and empowered, when appro- 
priations are made therefor by law, or 
sufficient money is deposited for that pur- 
pose in said débris fund, to build at such 
points above the head of navigation in 
said rivers and on the main tributaries 
thereof, or branches of such tributaries, 
or at any place adjacent to the same, 
which, in the judgment of said commis- 
sion, will effect said object (the same 
to be of such material as will insure 
safety and permanency), such restrain- 
ing or impounding dams and settling 
reservoirs, with such canals, locks, or 
other works adapted and required to com- 
plete same. The recommendations con- 
tained in Executive Document Numbered 
Two Hundred and Sixty-seven, Fifty- 
first Congress, second session, and Exec- 
utive Document Numbered Ninety-eight, 
Forty-seventh Congress, first session, as 
far as they refer to impounding dams, 
or other restraining works, are hereby 
adopted, and the same are directed to be 
made the basis of operations. The sum 


of sixteen thousand dollars is hereby ap- 
propriated, from moneys in the Treasury 
not otherwise appropriated, to be imme- 
diately available to defray the expenses 
of said commission. 
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From the above it will be seen that it 
is mandatory upon the commission to so 
conduct its engineering investigations 
and operations as not only to improve 
the navigability of the streams and pro- 
tect their banks but also to make such 
study of the hydraulic mining industry 
as practicable in devising methods 
whereby such mining may be carried on 
without injury to the navigability of the 
rivers or the lands adjacent thereto. 

It is also specifically directed, “when 
appropriations are made therefor by law 
.. . to build . . . such restraining or im- 
pounding dams and settling reservoirs 

.,’ as “in the judgment of said com- 
mission will effect said object (the same 
to be of such material as will insure 
safety and permanency).” 


THE CLOUDMAN BILL 

Assembly Bill No. 681 was introduced 
by Mr. Harold C. Cloudman on January 
20, 1927, to bring this matter before our 
last, or 1927, legislature then in session. 
The final form after amendment in the 
assembly was as follows: 

An act appropriating money to be used 
for the purchase of dam sites and other 
necessary land to restrain tailings from 
hydraulic mining operations and for engi- 
neering investigations in connection 
therewith. 

The people of the State of California 
do enact as follows: 

Section 1. The sum of two hundred 
thousand dollars is hereby appropriated 
out of any money in the state treasury 
not otherwise appropriated, to be ex- 
pended, in accordance with law, under 
the supervision and control of the state 
board of control upon the recommenda- 
tion of the California Débris Commission 
for the purposes of purchasing dam sites 
and other necessary land to restrain tail- 
ing from hydraulic operations and for 
the conducting of engineering investiga- 
tions of said California Débris Commis- 
sion in connection therewith. 

Section 2. The title to all land so pur- 
chased by the State of California upon 
recommendation of the California Débris 
Commission, under the provisions hereof, 
shall immediately upon the purchase 
thereof by the state, vest absolutely and 
unqualifiedly in the Government of the 
United States for the purposes above 
designated. 

In this form it was passed by a good 
majority of the assembly, after a public 
hearing before the joint houses, and went 
up to the Senate Committee on Mines 
and Mining, by which it was approved 
and passed out. As an appropriation 
measure, it was referred to the Senate 
Committee on Ways and Means, which 
laid it upon the table after limiting the 
hearing on it to 10 minutes for each 
side. It was brought out of 
the committee by resolution in 
the Senate, but on the final roll 
call failed of passage by a 
single vote, the count being 20 
ayes and 18 noes, 21 being 
necessary to pass it. 

It is proposed to present the 
bill (Continued on page 850) 
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REPORTS ON THE MECHANIZATION SURVEY 


Room And Pillar Mining With Loading Machines—Draw Slate And Bad Top—Advancing Long- 
wall With Conveyors—Collapsible Jacks On Long Faces 


N the four reports on me- 
| chanized mining which are 


By G. B. SouTHWARD 


submitted with this article, 


Nos. 24 and 38 illustrate the use 
of mechanical loaders in room and 
pillar mining, and Nos. 219 and 323 
the use of conveyor mining on 
longwall or long faces. All of 
these reports show operations 
which have some unusual feature 
or some departure from ordinary 
mining practices as used in this 
country. 

The operation shown in report 
No. 24 uses a booster in connec- 
tion with a loading machine. This 
booster is a movable steel hopper 
into which the loading machine 
discharges and this hopper by 
means of a conveyor loads into 
mine cars. The hopper has a ca- 
pacity slightly greater than one 
mine car and the conveyor operates 


The four reports on mechanized mining 
which are submitted in this issue each illus- 
trate some unusual feature either in the min- 
ing method, the physical conditions or the type 
of equipment. 

The two reports on room and pillar mining 
show mechanical loaders. One of these itus- 
trates a method of timbering and shooting 
which is designed to meet draw slate and bad 
top. The other describes an operation in 
which the loading machine is supplemented by 
a movable steel hopper and loading boom into 
which the loader discharges while the mine 
cars are being shifted. 

The two reports on conveyor mining show 
long face operations under two distinct types 
of roof. In one of these the roof is supported 
by collapsible steel jacks which cause roof 
breaks without bending along the faces. The 
other is advancing longwall with haulways 
maintained by packwalls through the gob, using 
timbers and packwalls along the face to cause 
roof bending and subsidence. 


In order to meet this condition, the 
steel jacks were designed, and these 
are made collapsible so that a row 
may be taken out in a compara- 
tively short time under roof weight. 
This eliminates one difficulty usu- 
ally encountered when cribs or 
timbers are employed, as the labor 
of removing the jacks under roof 
weight is negligible as compared 
to the labor ordinarily required to 
remove timbers or cribs under 
similar conditions. 

The operation described in Re- 
port No. 323 is a true longwall, 
with the faces worked advancing 
from the main slope and with 
haulways maintained by packwalls 
extending back through the gob. 
The faces are at stepped inter- 
vals, usually about 250 feet apart, 
and the correct interval has been 


at a speed or capacity which is 


determined by operations extend- 


about double that of the loading 
machine rate. If it were not for this 
increased conveyor speed, there would 
be little advantage in having a booster, 
but as it now is the loading machine 
fills the hopper while the mine cars are 
being changed and when an empty is 
placed it is loaded in about one-half the 
time that it would be loaded direct from 
the loading machine. By means of this 
device a part of the usual delay en- 
countered in changing mine cars at the 
loading machine is eliminated, and the 
management reports that this has in- 
creased the production of a machine 
operation about 25 percent. 


The operation covered by Report No. 
38 shows a loading machine under worse 
top conditions than are generally found 
where this type of equipment is used, 
and a very interesting solution for the 
difficulty has been worked out at this 
mine. The roof here has a draw slate 
about 12 inches in thickness, which 
usually comes down when the coal is 
shot across a full room width. This 
draw slate situation is frequently com- 
plicated by bad top above the slate and 
a combination of these two conditions 
requires very careful handling. The 
method of timbering and shooting, as 
illustrated in the sketch and text of the 
report, is fairly successful, but not uni- 
formly so, as the draw slate is at times 
so soft that it will fall in a very narrow 
space. In such cases, the slate is re- 
moved from the coal by hand before the 
loading machine starts. The roof con- 
ditions at this operation are a consider- 
able handicap for mechanized mining. 


However, these same conditions have to 
be met at this mine whether the loading 
is by hand or machine, and while the 
results here may not compare favorably 
with those obtained under better condi- 
tions at other mines, the management 
reports that their mechanical loading is 
competing successfully with their hand 
loading. 

The long face operation illustrated in 
Report No. 219 was designed to meet 
certain seam and roof conditions, and 
it is of considerable interest to know 
that the conveyor faces were installed 
and are working successfully in a section 
of a mine that was abandoned several 
years ago because the conditions were 
so severe that hand loading into mine 
ears was no longer profitable. Under 
the present plan, the faces are mined 
advancing, leaving between adjacent 
faces a barrier pillar which is intended 
to be recovered later by a retreating face 
after the panel barrier has been reached 
by the advancing mining. This feature 
of the system has not yet been proven, 
as all the mining so far has been on the 
advancing faces. The roof along the 
faces is supported as an overhang by 
steel jacks, which maintain the top out 
from the face for a distance of about 
20 feet. The top is brittle and will 
break along the face if the supports are 
not sufficiently rigid to prevent bending, 
and the management at this operation 
have demonstrated to their own satis- 
faction that a favorable roof action is 
possible only when the top is held rigidly 


by supports which will not compress. 


ing over a period of several years. 
It has been found here that the 
roof action is favorable when the steps 
between the faces is greater than 250 
feet or less than 50 feet. In other words, 
a series of faces must be carried either 
at short intervals, so as to form an ap- 
proximate straight wall or else the in- 
terval must be sufficiently great so that 
the roof action on one face is not af- 
fected by any action or weight on the 
other. It has also been found at this 
operation that there is equally favor- 
able roof action whether the faces are 
worked down or up the pitch. 

An unusual feature here is that the 
coal along the faces is not broken down 
by explosives. The small sizes of coal 
are not readily disposed of in the mar- 
ket available for this output and the 
management finds it profitable to break 
down the coal by hand in order to secure 
a high percentage of lump. 

These four operations are working 
under such different conditions, that any 
attempt to compare the efficiency of one 
with the other may result in misleading 
conclusions. The comparison that can be 
of value is between the mechanized oper- 
ation and hand loading at each of these 
mines. In the two longwall operations 
the managements report that hand min- 
ing under their conditions would be un- 
profitable and prohibitive. The two 
room and pillar operations report that 
the mechanized mining is showing 
marked economies over previous hand- 
loading records. 
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NO. 24 
| ROOM AND PILLAR MINING 
WITH 
MECHANICAL LOADING 
IN 
ROOMS AND ENTRIES 


— 


PHYSICAL CONDITIONS: The seam 
varies from 5 to 6% ft. in height; of 
medium hard coal with small intermit- 
tent partings. A draw slate occurs ir- 
regularly, varying from zero to 12 in. in 
thickness, and above this there is a slate 
top which generally stands well with 
light timbering. Soft fire clay bottom. 
The seam is generally level but there 
are areas with rolls or pitches up to 10 
percent. Cover 50 to 100 ft. Open 
lights, 


MINING SYSTEM: Room and pillar 
advancing with the machine loading in 
rooms and entries. Panels 450 ft. wide 
developed by a pair of entries in the 
center with rooms to the right and left. 
Rooms are 28 ft. wide on 33-ft. centers 
and 200 ft. long. One loading machine 
is used in a panel, driving the entries 
and working rooms on each side of the 
entries. 


MECHANICAL OPERATION: The 
loading machine works on caterpillars 
which are set at track gauge for moving 
from place to place, and a single track 
of 20-pound steel on 42-in. gauge is laid 
in each room. Mine cars of 2%-ton 
capacity are placed at the machine one at 
a time by a gathering locomotive; one 
locomotive serving each machine. 


-Two different methods for loading 
mine cars are used. In one method the 
loader discharges directly into the mine 
car and in the other it discharges into 
a “booster.” This is a steel hopper of 
slightly over one mine car capacity with 
a conveyor in the bottom which conveys 
from the hopper and loads into a mine 
car. The capacity of the “booster” con- 
veyor is about twice that of the loading 
machine conveyor, consequently a car is 
loaded very quickly from the hopper and 


the loading machine continues its opera- 
tion while the mine cars are being 
changed. The “booster” is mounted on 
trucks propelled by motor; one operator 
is used to keep the hopper under the dis- 
charge end of the loading machine con- 
veyor during the operation. It is esti- 
mated that the “booster” increases the 
output from the loading machine at this 
mine by about 25 percent. 

The coal is undercut 6% ft. by ma- 
chine, and 3%-in. diameter holes are 
drilled with an electric drill for shoot- 
ing. Black powder is used with three 
shots in each room; using about 25 
pounds to produce 100 tons of coal. The 
coal is shattered in a standing shot and 
more or less digging is required by the 
machine. 


TIMBERING AND ROOF ACTION: 
No pillars are being drawn as the light 
cover permits a high rate of extraction 
in the room mining. Two rows of light 
timbers are sufficient to maintain the 
top in the rooms except in some bad 
top areas where additional timbering 
is required. 


OPERATING CREW: All work is 
done on the day shift of eight hours with 
the exception of shooting, which is done 
immediately after the day shift is over. 
The cutting, drilling and other dead work 
follows directly behind the loading ma- 
chine. Each loading machine has one 
operator, and where the “booster” is 
used one “booster” operator; one helper 
who also acts as trip rider; one motor- 
man, two hand loaders, two cutting ma- 
chine men, one driller, one trackman 
and one slateman. This makes an aver- 
age of 10 men for a regular operating 
crew and 11 men where the “booster” 
is used. A machine will ordinarily load 


about 5 places without the “booster” and 
about 7 places with the “booster,” in one 
shift, each place producing from 25 to 
30 tons. 


EQUIPMENT: An operating unit re- 
quires 1 loading machine, 1 booster, 1 
cutting machine, 1 electric hand drill, 
and 1 gathering locomotive. 


PREPARATION: Some slate picking 
is done inside, particularly where draw 
slate occurs, but a modern air cleaning 
plant on the surface is used to remove 
impurities from the smaller grades of 
coal. A few additional slate pickers 
over what were formerly required on the 
tipple in hand mining are used for the 
large sizes. The management reports 
that the percentage of lump obtained 
with machine loading compares favor- 
ably with that obtained by hand mining 
and with their air cleaning plant a very 
satisfactory product is being prepared. 


CONCLUSION: Mechanical loading 
has been in use at this mine for over 
two years and this mine is now prac- 
tically on a 100 percent mechanical 
basis. The management reports the op- 
eration is satisfactory and successful in 
the areas where the seam is normal and 
the number of working places has been 
reduced to one-third of the number for- 
merly required to produce the same ton- 
nage by hand mining. 

Upkeep and maintenance on the load- 
ing machines has now reached a point 
where it compares very favorably in 
cost with the same service on cutting 
machines used. Somewhat closer super- 
vision is required in mechanical opera- 
tion, as compared with hand loading. 
This, with the great gain in concentra- 
tion of operation, makes for a better 
chance to avoid accidents, and enhances 
the safety factor. 
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NO. 38 
ROOM AND PILLAR MINING 
WITH 
MECHANICAL LOADING 


ROOMS AND ENTRIES 


PANEL 


HH 


4 


PHYSICAL CONDITIONS: The seam 
averages slightly less than 5 ft. in height, 
of hard structure coal with 1 to 3 in. 
of bone parting. The top is a draw slate 
12 in. in thickness above which is strati- 
fied slate and coal from 4 to 10 ft. in 
thickness. The roof is difficult to main- 
tain and requires considerable timbering 
in the rooms and headings. - Hard clay 
bottom. Seam approximately level. 
Cover 100 ft. Open lights. 


MINING SYSTEM: Room and pillar 
with mechanical loading in rooms and 
entries. Panels 800 ft. long by 450 ft. 
wide developed by a pair of entries in 
the center with rooms 24 ft. wide on 
32-ft. centers driven 200 ft. to the right 
and left off the entries. While the head- 
ing is being developed, rooms are worked 
advancing on one side only, and when 
the panel limit has been reached the 
rooms on the other side of the entry are 
worked retreating. One loading ma- 
chine is used in a panel driving the en- 
tries and working the rooms, having ordi- 
narily nine rooms under development as 
a working territory. 


MECHANICAL OPERATION: The 
loading machine works on caterpillars 
and moves from place to place on the 
mine -tracks. The machine loads into 
cars of 3%-ton capacity, which are de- 
livered one at a time by a gathering 
locomotive, one locomotive serving each 
machine. The cars are shifted into one 
of the adjoining rooms during the load- 
Ing operation and are hauled in 6-car 
trips by the gathering locomotive to the 
main line sidetrack. A single track of 
25-lb. steel on 42-in. gauge is laid in 
each room. 

All coal is undercut 6 ft. by machines 
and is shot with permissible explosive 
and electric firing. Five shots are used 
m a room; the first or snubbing shot is 
placed near the center of the room and 


is followed by two shots on each side. 
Shooting is done on the day shift during 
the loading operation and the coal from 
the snubbing shot is loaded out by the 
machine before the side shots are fired. 
This method of shooting and loading is 
necessitated by the bad top and allows 
timbers to be set close to the face during 
the loading operation. About two sticks 
of powder are used in each shot, which 
produces from 10 to 15 tons of coal per 
pound of explosive used. 


TIMBERING AND ROOF ACTION: 
The top is a draw slate about 12 in. in 
thickness, which, in most comes 
down when the coal is shot, although 
with the method of shooting described 
above there are times when this slate 
can be held in place until the coal has 
been loaded. Above the draw slate the 
top is bad and requires careful and sys- 
tematic timbering, which must be main- 
tained close up to the working face. This 
top has presented a serious difficulty to 
mechanical loading, but the method of 
timbering devised at this operation has 
proved fairly successful. 

The track is laid in the center of the 
room with two rows of timbers on each 
side between the track and the rib. Posts 
from 4 to 6 in. diameter are set every 
3 ft. as the room advances. Two middle 
rows of timber are set on each side of 
the track and 4 ft. from the center of the 
track, so as to provide just sufficient 
clearance for the mine cars and the load- 
ing machine to pass. Between this row 
and the rib is another row of timbers. 
The two middle or track rows of posts 
extend to within 6 ft. of the face of the 
coal before it is shot down; the two outer 
rows extend to within 3 ft. of the face, 
thus leaving space free of timbers from 
the track to both corners of the room in 
which the loading machine shovel is free 
to swing during the loading operation. 
By starting the shooting and loading in 


cases, 


the center of the room and working to 
the rib, the timbers on one side of the 
room may be set during the loading op- 
eration. 

No pillars are recovered, as the light 
cover permits a high percentage of ex- 
traction in the first mining. 


OPERATING CREW: All work is done 
during the day shift of eight hours with 
the cutting, drilling and track work fol- 
lowing directly behind the loading ma- 
chine. Each operating unit has 1 ma- 
chine operator and 1 helper, 2 on the 
gathering locomotive crew, 3 slatemen 
who work either with or behind the ma- 
chine, throwing back and gobbing the 
draw slate as the occasion requires, 1 
shot firer, 1 track layer, 1 timberman, 
and 2 cutting machine men who also do 
the drilling. This makes a total of 12 
men in the regular crew, who will ordi- 
narily load out two entries and from 
4 to 5 rooms during the shift. The 
amount of coal loaded depends to a large 
extent upon the amount of draw slate 
which has to be handled; an average for 
one year’s operation amounted to 130 
tons of coal per day. Under favorable 
slate conditions this will be increased to 
150 to 175 tons per day. 


EQUIPMENT: Each operating unit has 
1 loading machine, 1 cutting machine, 1 
electric drill and 1 gathering locomotive. 


CONCLUSION: Mechanical loaders 
have been in use at this mine for about 
two years, and a large portion of that 
time was experimental in devising a sat- 
isfactory method of timbering and han- 
dling slate. About 16 percent of the 
output of the mine is now being loaded 
mechanically, and the management feels 
that their present operation is demon- 
strating that mechanical loading is suc- 
cessfully competing with hand-loading 
under their severe roof conditions. 
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NO, 219 
| LONG FACE ADVANCING 
WITH 
HAND LOADING 
ON 
FACE CONVEYORS 


be 


INEO AND CAVED 


PHYSICAL CONDITIONS: The seam 
normally averages from 38 to 42 in. in 
height, of medium hard coal. The bot- 
tom, however, is very irregular with slate 
rolls cutting out the coal and reducing 
the height in some cases down to 18 in. 
The seam lies fairly level but the bottom 
rolls give the effect of a continually 
changing grade. The top is a slate 
which stands well in the headings and 
along the faces and breaks in the mined 
area. Cover from 300 to 500 ft. Closed 
lights. Rock dusting. Slate and bottom 
coal is taken for height along the entries 
but not in the face workings. 


MINING SYSTEM:  Long-face ad- 
vancing with hand-shoveling on con- 
veyor. Entries are driven by hand- 
loading in mine cars. The faces are 300 
ft. long, mining advancing and developed 
by a system of four entries between 
adjacent faces. When the advancing 
mining has reached the panel limit it is 
the intention to recover, by a retreating 
longwall face, the chain and barrier pil- 
lar which is left 300 ft. wide between 
each two advancing faces. 


MECHANICAL OPERATION: Each 
face conveyor is a sectional drag chain 
type, connected to form a single unit 300 
ft. long. This is loaded by hand shovel- 
ing and transports coal along the face 
discharging into mine cars along the 
haulway. The conveyor is laid parallel 
to and about 4 ft. from the face before 
the coal is shot down and is moved for- 
ward in a complete unit after each cut 
is loaded out. 

Mine cars of 11/3-ton capacity are de- 
livered at the conveyor discharge in 30- 
car trips by a gathering locomotive, 
which remains coupled to the trip and 
moves the cars under the discharge end 
of the conveyor while loading. Track 
along the haulway is laid with 40 lb. 
steel on a 36-in. gauge. 

The coal is machine undercut 5 ft. and 
because of the frequent bottom rolls a 


considerable part of the undercutting is 
made in the bottom slate. The face is 
drilled by an electric hand drill and shot 
with permissible explosive and fuse 
firing. The shots are spaced from 5 to 
6 ft. apart along the face. 


TIMBERING AND ROOF ACTION: 
The roof is worked on the caving system 
and is supported as an overhang along 
the face by five rows of steel jacks set 
parallel to the face. The first row is set 
between the conveyor and the face with 
the jacks on 6 ft. centers; these act as 
safety posts rather than main roof sup- 
ports. Behind the conveyor four lines 
of jacks are set in two double rows, each 
double row consisting of jacks set in 
pairs 3 ft. apart on a wood base and 
cap block. The pairs are on 4-ft. centers 
measured parallel to the face and the 
last line of jacks is about 14 ft. from the 
face before the undercut is made. This 
is the line on which the roof breaks. 
After a face is loaded out and the con- 
veyor has been moved forward this 
double row of jacks is removed and set 
ahead of the intermediate row, and the 
intermediate row then becomes. the 
break line for the next roof fall. The 
jacks are collapsible and are easily re- 
movable under heavy roof weight. 

The management reports that the roof 
action on the faces with this system of 
roof support has been fairly favorable, 
that there has been very little interrup- 
tion to the face mining over a long 
period of operation and that no jacks 
have been lost by roof falls. A line of 
cribs is set along the entry at the end of 
the face to protect and maintain the 
haulway back to the first breakthrough. 
These cribs are not recovered. 

OPERATING CREW: The work is 
carried on two shifts of eight hours each. 
The day shift does the loading, drilling 
and moves forward the face conveyor 
and resets the row of face jacks. The 
night crew does the cutting, and moves 


and resets the rear row of jacks and 
builds the cribbing along the haulway. 
A shot firer shoots the faces after the 
regular night crew have completed their 
work. Eight loaders and one foreman 
are used on the day shift with one 
driller for half the shift; six timbermen, 
two machine cutters, one shot firer and 
one foreman are on the night shift. This 
makes a total of 19% man-shifts em- 
ployed as a regular crew on each face to 
complete cycle of operations. There is 
also a gathering locomotive crew of two 
men, the triprider acting as car trimmer 
at the conveyor while the cars are being 
loaded. Each face cut will produce 
about 200 tons of coal when the seam is 
at its normal height of 38 in. 


EQUIPMENT: Each face uses one 
conveyor 300 ft. long, one cutting 
machine, one gathering locomotive, one 
electric hand drill and 350 steel jacks. 


PREPARATION: The management 
reports that a higher percentage of lump 
coal is produced by this operation than 
would be obtained by hand mining. Any 
impurities which occur in the coal and 
machine cuttings made in the bottom 
slate are cleaned inside the mine by the 
face loaders and no additional slate 
cleaning labor or equipment has been 
added on the tipple by reason of mechan- 
ical operation beyond those originally 
used for room and pillar mining. 

CONCLUSION: This method of min- 
ing has been in operation for over a year 
and all coal now produced at this mine is 
from conveyor faces or from develop- 
ment for conveyor faces. The manage- 
ment reports this system successfully 
mining an area where the physical con- 
ditions were so severe that hand mining 
was considered prohibitive and it is esti- 
mated that the time required for devel- 
opment to the present output was but 
30 percent of the time that would have 
been required to develop for the same 
daily capacity by hand mining. 
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PHYSICAL CONDITIONS: The seam 
will average about 54 in. in height with 
a 6-in. rash parting near the top and a 
slate and rash parting, which at times 
has a thickness of 16 in., near the bot- 
tom. The coal has a medium hard or 
tough structure. The top is a fairly 
hard slate, averaging 4 ft. in thickness— 
but increasing at times to 20 ft.—above 
which is a heavy sandstone. Medium 
hard fire clay bottom. The seam pitches 
from 4 to 18 degrees. Cover 600 to 800 
ft. Open lights. Entries sprinkled. 


MINING SYSTEM: Longwall advanc- 
ing with hand loading on face conveyors. 
A haulway at the end of each face is 
maintained by packwalls back through 
the gob to the main slope. Faces 325 ft. 
long are worked advancing and adjacent 
faces are stepped at from 200 to 300 ft. 
intervals. A single entry at the end of 
each face is kept advanced about 100 ft. 
beyond the face to provide standing room 
for a trip of mine cars to be loaded at 
the discharge end of the face conveyor. 
The faces are worked parallel to the 
strike of the coal, generally advancing 
up the pitch of the seam, but in several 
instances faces have been worked down 
the pitch. In such cases the roof action 
has proved equally favorable with the 
up-pitch mining. 

Bottom and at times some top is taken 
for height in the entries and cribs and 
used for packwalls along the haulways. 


MECHANICAL OPERATION: Each 
face conveyor is a sectional shaking type, 
connected in single unit 325 ft. long laid 
parallel to and about 4 ft. from the face. 
This is loaded by hand shoveling and 
transports coal along the face and dis- 
charges into mine cars along the haulway. 


Mine cars of 1%-ton capacity are placed 


and loaded in 8-car trips, moved by a 
rope hoist set at the main heading and 
delivered to the main side track. Track 
of 25-lb. steel rail on 36-in. gauge is 
used along the haulway. 

The coal is machine cut 4 ft., cutting 
in the parting near the bottom of the 
seam, but because a high percentage of 
lump coal is desired there is no regular 
shooting except occasional shots to break 
large lumps or a hanging face. The 
weight due to the roof pressure tends to 
bring down the coal after the undercut 
is made, and this is broken up by hand 
into small sizes for loading. 

TIMBERING AND ROOF ACTION: 
Cribs and packwalls are built paralleling 
the haulway at the end of each face and 
round timber posts are used along the 
faces. These posts vary from 6 to 8 in. 
in diameter, and are set on 4-ft. centers 
in two rows after each cut. Light cross 
bars are used across the space between 
the parallel rows. The first row of tim- 
bers is set ciose to the face, between the 
conveyor and the face, so that it is neces- 
sary to disconnect the conveyor to move 
it forward after a cut is loaded out. Oc- 
casional cribs are set along the face as a 
“cushion” to cause roof subsidence and 
to prevent an abrupt break. No timbers 
are recovered, but are left in place until 
crushed by the roof weight. 

Longwall mining has been used at this 
operation for a number of years, and the 
management reports that the roof action 
during this period has been satisfactory 
with a very small percentage of faces 
closed by roof falls. 

OPERATING CREW: All loading is 
done on the day shift of 10 hours, with 
cutting, timbering, and moving conveyor 
on the night shift. The day crew has 12 
loaders, 1 conveyor operator, 1 car hoist 


operator, 1 cribman, 1 conveyor mainte- 
nance man, and 1 timberman. The night 
crew uses 3 men on the cutting machine, 
3 shoveling and gobbing the machine cut- 
tings, 3 timbermen and 4 men to discon- 
nect, move and reset the face conveyor. 
This makes a force of 30 men employed 
in the regular daily face operation, but 
it should be pointed out that consider- 
able extra labor is required to hand 
break and clean the coal. In addition to 
the face men, 2 hand loaders drive the 
single entry. Under normal average 
conditions a face will advance about 100 
ft. per month, producing about 115 tons 
per face clean up, which is ordinarily 
made each day during a 10-hour shift. 


PREPARATION: The management re- 
ports that by their system of longwall 
mining a higher percentage of lump is 
obtained from the faces than would be 
produced by room and pillar mining. 
Considerable slate cleaning is done by 
hand inside the mine, but hand picking 
tables for the larger sizes and a coal 
washing plant for the smaller sizes is 
used on the surface to insure satisfac- 
tory preparation. 


EQUIPMENT: Each face operation 
has 1 sectional shaking conveyor 300 ft. 
long, 1 coal cutting machine and 1 elec- 
tric hoist. 


CONCLUSION: Longwall mining has 
been used at this operation for more than 
20 years, and within the last eight years 
these conveyors have been installed and 
operated continuously. All coal now 
being mined is from conveyor faces, and 
the management reports this operation 
satisfactory and successful in enabling 
them to mine a seam where the steep 
pitch and low height would be prohibi- 
tive for hand loading in mine cars. 
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THE LONDONDERRY COLLIERY, DURHAM, ENGLAND* 


In The Sinking Of The Shaft Of This Colliery The Engineers Were Faced With The Problem 
Of Passing Through Large Strata Of Water Which Were Affected By The Tide—The Freezing 
System Was Adopted—Difficulties Encountered And Met in Sinking The Shaft Explained 


’ VHIS new winning, consisting of 

two pits, known as the Vane and 

i Tempest pits, is being sunk for 
the purpose of winning and working in- 

land and undersea coal lying on the north 

side of a large fault which intersects the 

Seaham Royalty, practically dividing it 

into two equal portions. 

The fault, which runs in an easterly 
and westerly direction, is a “dipper” to 
the north. In the vicinity of the Seaham 
Colliery it has a throw of 105 ft., while 
near to the coast it has a throw of up- 
wards of 600 ft. The coal measures dip 
normally to the east at the rate of about 
2 in. per yard. Between the new win- 
ning and the fault the measures dip in 
a southerly direction 9 in. per yard or 
thereabouts. 

The site of the new winning is 350 yds. 
west of high water mark and 70 ft. or 
thereabouts above this datum. 

The following workable seams will be 
passed through in the pits: 


Five Quarter.. 251 fathoms from surface 


Main Coal..... 278 fathoms from surface 
Maudlin ...... 287 fathoms from surface 
309 fathoms from surface 
ae 336 fathoms from surface 
ee 350 fathoms from surface 


The Maudlin and Hutton seams have to 
some extent been worked to the Seaham 


* Submitted to The Mining Congress Journal by 
Mr. E. J. Newbaker, General Manager, Berwind 
White Coal Mining Co., Windber, Pa., through the 
courtesy of the Franco-Belge Sinking Co. 
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Colliery. Workings were abandoned 
some years ago for economic reasons. 

The new pits will be 200 ft. apart, 
each having a finished diameter of 21 
ft. The south, or Vane pit, will be the 
down-cast and chief coal-drawing pit. 

The north, or Tempest pit, will be used 
as an upcast, also for the raising and 
lowering of the workmen and for coal 
drawing. 

The first sod was cut by Lord Castle- 
reagh on December 19, 1923. 

A trial borehole was in the first in- 
stance put down to prove the thickness 
of the water-bearing strata, which was 
found to be 485 ft., of which 425 ft. con- 
sists of magnesian limestone with 40 ft. 
of sand between the base of the lime- 
stone and the coal measures. 

The water met with in the boring was 
found at “sea level” to be salt and that 
it altered in level to an extent of 3 ft. 
with the rise and ebb of the tide, thus 
indicating that the fissures in the lime- 
stone communicated with the sea. 

Having regard to the large feeders of 
water likely to be met with in sinking 
through the Permian formation, also the 
nature of the yellow sands as disclosed in 
the trial borehole, together with the close 
proximity of the winnings to the sea, it 
was decided to freeze the measures. 

A contract was entered into with 
Messrs. The Trefor Boring Company and 
The Franco Belge Freezing and Sinking 
Company (both Belgian firms), who are 


acting jointly as contractors for boring 
and sinking through the Permian forma- 
tion into the coal measures. 

For the purpose of freezing, 33 bore- 
holes were decided upon for each pit, 32 
being spaced out at regular intervals 
around an outer circle of 30 ft. diameter 
for freezing purposes, the remaining hole 
being bored in the center of the pit for 
inspection purposes during the process 
of freezing. 

Prior to the boring the pits were sunk 
39 ft. 6 in. in diameter to a depth of 
16 ft. for the purpose of fixing guide 
tubes for the boring and to admit of 
connections for freezing tubes with the 
necessary valves, etc. 

A concrete platform was laid around 
each pit at the surface level having a 
radius equal to the full length of the 
boring. derricks and their engine houses. 
Five concentric rings consisting of flat- 
bottomed steel rails were partly em- 
bedded in the concrete at regular inter- 
vals to facilitate the removal of the der- 
ricks from one hole to another. Three 
boreholes are bored at one time. 

The boreholes were bored from the sur- 
face with an 8-in. diameter H-shaped 
chisel provided with chambers on either 
side through which the boring water 
could be discharged. 

The rods attached to the bits were 
hollow, having an inside diameter of 2 
in. to allow passage for the flushing 
water. 
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The water used for flushing purposes , 


was pumped from the sea by a turbo 
pump placed upon the beach. The water 
used in boring rarely appeared on the 
surface, evidently disappearing in the 
fissures. 

The 8-in. holes were bored to as great 
a depth as was possible (generally about 
300 ft.) when they were altered to holes 
of 6-in. diameter. The holes were lined 
with steel tubes which were afterwards 
withdrawn to permit of the insertion of 
the freezing tubes. 

With the exception of the center hole, 
all holes were bored to a depth of 535 
ft., thus penetrating into the coal 
measures 50 ft. 


The greatest distance bored in one 
shift of 8 hours was 150 ft. The aver- 
age rate of boring, including the inser- 
tion of the tubes, was approximately 42 
ft. per day of 24 hours. 


Boring operations around the Tempest 
pit began on October 29, 1924, and fin- 
ished on September 9, 1925. 


Boring around the Vane pit commenced 
July 1, 1925, and finished February 11, 
1926. 

For the purpose of freezing, as each 
borehole was completed an outer tube 5 
in. in diameter, with the bottom end 
sealed, is lowered into the hole. Inside 
this tube is inserted another tube 2 in. 
in diameter with the bottom end open. 
These two are coupled up to cast-iron 
collecting pipes with branch pipes and 
valves which encircle the shaft in the 
freezing cellar. The collecting pipes are 
coupled up to the intake and return pipes 
to and from the refrigerating house. 

After the insertion of the freezing 
tubes the lining tubes were withdrawn 
from the holes. 

The freezing machinery is in three 
units, each unit consisting of steam 
driven double acting compressors with 
ammonia vaporizers and condensers. 

The total freezing capacity of the 
three machines is 450,000 negative 
calories at 20° Centigrade. 

The freezing operation is as follows: 
The brine, consisting of 1.25 solution of 
calcium chloride which has been pre- 
viously cooled, is pumped into the intake 
main by double acting steam pumps. It 
passes down the inner tube in each hole 
and returns through the outer tube, ex- 
tracting heat from the strata in its pass- 
age. The brine returns to the vaporizers, 
in which are placed coils containing am- 
monia liquid which vaporizes at a very 
low temperature, where it is fooled and 
returned to the boreholes. The vaporiz- 
ing of the ammonia is obtained by means 
of gas pumps which create a depression 
causing vaporization. The ammonia gas 
is pumped through a water cooler serpen- 
tine where it is liquified and returned 
to the vaporizers. 
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The freezing of the Tempest shaft was 
completed and sinking operations com- 
menced February 16, 1926. The shaft 
was sunk from the surface to within 10 
ft. above water level, 26 ft. in diameter, 
to admit of walling 18 in. in thickness. 
A water garland was laid at this point 
and the walling carried up to the sur- 
face. The space behind the brickwork 
was carefully packed with boiler ashes. 
At a depth of 48 ft. a large cavity was 
encountered in the limestone which 
crossed the shaft and exposed the freez- 
ing tubes on the north and south sides. 
This was filled up solidly with concrete 
to prevent any surface subsidence. 

Upon completion of the walling sink- 
ing was resumed, the shaft now being 
approximately 23 ft. in diameter. The 
ground was found to be well frozen and 
the sinking quite dry. At a depth of 109 
ft. the first cast-iron tubbing curb was 
laid and the tubbing built upon it up to 
the walling. 

The cast-iron curb was of the box sec- 
tion, 1 ft. 9 in. wide by 10% in. deep, 
the metal being 1% in. thick with the 
necessary strengthening ribs. Sixteen 
segments form a complete circle. 

The tubbing is 2 ft. deep, likewise 16 
segments forming the circle of the shaft. 
All the courses were laid upon yellow 
pine sheeting % in. thick and the full 
width of the tubbing flanges. Sheeting 
was likewise inserted in the vertical 
joints. 

As the tubbing was built up the space 
between it and the wall sides was packed 
with sand and gravel from the beach. 
Upon completion of the tubbing all 
joints were wedged with pitch-pine 
wedges, until a chisel could no longer be 
inserted. 

Sinking was again resumed, and the 
shaft tubbed and wedged in four more 
stages, as described above (with the ex- 
ception that the space behind the tub- 
bing was filled with concrete) until the 
position of the main wedging curb was 
decided upon. 

The sand was found to be frozen a 
compact mass, and was sunk through as 
ordinary in strata. A suitable bed for 
the main curb was found at a depth of 
585 ft. from the surface, or 50 ft. below 
the bottom of the boreholes. 

The bed for the curb was carefully 
dressed and leveled and the first curb 
laid upon it. This curb was similar to 
those already described. The space be- 
tween the back of the curb and the wall 
sides was closely packed with timber, the 
grain running vertically. This was 
wedged with pitch-pine wedges until a 
chisel could not be made to enter. 

The shaft sides were next shorn back 
to admit the main curb, which was 10% 
in. deep by 2 ft. 3 in. in width, 16 seg- 
ments forming the circle of the shaft. 
The metal was 2% in. thick with suitable 


strengthening ribs. Yellow pine sheet- 
ing was laid upon the curb already laid, 
and the main curb placed upon it. Tim- 
ber as before was packed between the 
back of the curb and the wall sides, then 
carefully wedged, and the tubbing was 
then inserted in the ordinary way. The 
time occupied in sinking, walling, and 
tubbing this portion of the shaft was 6% 
months. 

The total depth of tubbing is 516 ft., 
the thickness of metal varying from % 
in. at the top to 2% at the bottom. The 
thickness increases % in. every 20 rings. 
Special rings for carrying buntons for 
supporting rising mains, etc., are fixed 
in suitable positions. The total weight 
of tubbing is 1,880 tons. 

The thawing of the ice wall was com- 
menced by Messrs. The Franco Belge 
Company on April 1, 1927. This con- 
sisted of circulating brine warmed by 
steam through the freezing tubes. A 
contract for the remainder of the sinking 
below the frozen ground has been entered 
into with Mr. H. Woodfield, of Messrs. 
Howard & Woodfield, and sinking re- 
sumed March 1, 1927. The depth of the 
completed shaft is now (May 16) 960 ft. 

The rate of progress below the frozen 
ground, including the insertion of 9 in. 
brick walling, averages 8% ft. per diem. 
The thawing is practically completed, and 
the theoretical pressure of water due to 
the static head is now registered upon 
the gauge fixed in the tubbing. The 
sinking was delayed six months owing 
to the strike. 

The Vane shaft is now frozen, and all 
necessary erections completed for the 
sinking which will commence on May 17. 

The headgears, which have _ been 
erected by Messrs. Head Wrightson & 
Co., are of the lattice girder type. The 
height from the surface to the center 
of the pulley wheels is 80 ft. The per- 
manent pulleys will be 18 ft. in diameter. 

The winding engine at the Tempest 
pit is temporary. It consists of two 
cylinders 26 in. in diameter, with 5 ft. 
stroke. The drum is cylindrical, and 10 
ft. in diameter. 

The winding engine at the Vane pit is 
permanent, and erected by Messrs. Robey 
& Co., of Lincoln. It consists of a pair 
of 32-in. cylinders, with 72-in. stroke. 
The drum is temporary, 14 ft. in di- 
ameter. The permanent drum will be 
semi-conical, with diameters varying be- 
tween 14 ft. and 21 ft. 

The crab engines are built by Messrs. 
Worsley Mesnes, of Wigan, each having 
two heavy cast-iron drums 3 ft. 6 in. 
in diameter, with worm gearing and two 
cylinders 11 in. in diameter by 10-in. 
stroke. 

The boilers at present consist of four 
Woodeson patent water tube boilers, each 
capable of evaporating 20,000 lbs. of 
water per hour. (Continued on page 831) 
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Centrifugal Pumps Satisfactory For Permanent Pumping Stations Where Unit Capacity Is 500 


G. P. M., Total Head Over 200 Ft. And Power Constant—Plunger Type Gives Best Results Where 


Location Not Permanent And Power And Supervision Irregular 


merits of Centrifugal vs. Plunger 

Pumps for mine service, it must be 
borne in mind that each type has many 
advantages for certain work and condi- 
tions. There are many factors that 
affect the successful operation of each 
type, one of the main ones being 
whether or not the men who look after 
the pumping equipment are favorable 
to the type installed. 

In choosing the type of pumps for 
mine service it is necessary to consider 
the following conditions: 

1. The period of time the equipment 
will operate under original conditions. 

2. Capacity in g. p. m. and dynamic 
head. 

3. Suction conditions and size of sump. 

4, Acidity of water to be pumped. 

5. Power conditions. 

6. First cost, operating, installation 
and repair costs. 

7. Amount and kind of supervision the 
pump will receive. 

8. Life of both types. 

In considering the foregoing there are 
many local conditions that would affect 
a choice of equipment, but taking up 


1: ANY discussion of the relative 


‘each item as numbered we find that: 


1. The centrifugal is not considered 
where the location is temporary, as it 
can not be used on variable heads, while 
the plunger pump can be used on any 
head up to the limit of pressure for 
which it was designed. 

2. As a general rule, the plunger 
pump is used up to capacities of 500 
g. p. m. and 200-ft. head, and centrif- 
ugals for larger capacities and heads. 
This is due mainly to the higher effi- 
ciencies of the plunger pumps over the 
centrifugal, especially in smaller sizes. 


3. If the sump is large in proportion 
to the capacity of the pump, if the suc- 
tion line will be short and installed with- 
out air pockets, and if the unit will have 
frequent inspections, the centrifugal can 
be used, for it is characteristic of this 
type of pump that it will not handle 
air. The plunger pump, if properly in- 
stalled, will handle large quantities of 
air, will work on long suction lines, and 
does not require as close supervision as 
the centrifugal. There is now on the 
market reliable automatic control for cen- 
trifugal pumps that does away with 
the close supervision formerly required. 

4. The kind of water to be handled 
is one of the most important questions 
entering into the choice of a pump. If 
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the water contains acid to an extent 
that special metal must be used in the 
construction of the pump, the first cost 
will be in favor of the centrifugal, as 
the parts coming in contact with the 
water for a given size pump will be 
smaller than on a plunger pump. 

5. The power for operating centrif- 
ugals should be fairly constant, as low 
voltage may mean a reduction in speed 
that would seriously affect the perform- 
ance of the unit. Slower speed on a 
plunger pump reduces the amount of 
water discharged in proportion and the 
static head remains the same, but with 
the centrifugal type the static head pro- 
duced is dependent upon the centrifugal 
force developed by the impeller. Low 
voltage is not often a factor in large 
pump stations, where the power lines are 
taken directly to the pumps, but it is a 
large factor where the pump motors are 
run from the trolley or from any other 
line that has a fluctuating load. 

6. The first cost of the centrifugal 
pump only is usually lower, but as they 
require larger motors than a plunger 
pump of the same capacity and head 
the total cost of the unit, including mo- 
tor, is near the price of the plunger 
pump and motor. Where the automatic 
control equipment is installed, the total 
cost will usually exceed that for the 
plunger pump installation. 

The operating cost of the centrifugal 
will be higher, due to its lower mechani- 
cal efficiency, and this amount will vary 
according to the size of equipment and 
efficiency that can be secured in both 
types and also the rate paid for power. 

For a given size unit complete, with 
motor on a common sub-base, the in- 
stallation cost of the plunger pump 
should be about the same as for a cen- 
trifugal. However, the plunger pump 
will require more head room, and for 
pumping stations inside the mine this 
will, in some cases, increase the installa- 
tion cost 10 percent or more. 

The repair cost of the centrifugal 
should be less than the plunger pump, 
providing it has the proper supervision. 
However, it is a high-speed unit com- 
pared with the average plunger pump, 
and, if not properly taken care of, the 
repair expense, including labor cost for 
replacement, etc., may run higher than 
for a similar plunger pump installation. 

7. As explained in item No. 3, the 
centrifugal must have much more su- 


pervision than the plunger pump, unless 
expensive automatic control is installed, 
and it should be by experienced me- 
chanics familiar with the equipment. 

8. It is impossible to give any reliable 
data on the comparative life of pumps, 
as there are so many factors that affect 
the life of different units, although the 
operating conditions may be the same. 
There are plunger pumps in use that 
have been in almost constant service for 
over 25 years, and where the water was 
not acid these pumps have never had any 
replacement of parts except valve equip- 
ment. If the water is acid, it is very 
hard to estimate the life of any castings 
that come in contact with the water, as 
this will depend on how nearly perfect 
the casting happens to be, how much 
the total acidity of the water will vary 
from time to time, and, as pointed out 
later in the case of plunger pumps, how 
close the attendant will watch the unit 
and stop any by-passing in the valve 
chamber. With the proper attendance 
the life of the centrifugal should be as 
long as the plunger pump, but when 
major parts are purchased for the cen- 
trifugal the cost of these parts will rep- 
resent a greater percentage of the cost 
of a new pump than would be the case 
with the plunger type. This fact is in 
favor of choosing the plunger pump, es- 
pecially where the water conditions are 
very bad and total head 200 ft. or less. 

Summing up the foregoing in a gen- 
eral way, we find that for permanent 
pumping stations, where the unit ca- 
pacity is 500 g. p. m. or more, the total 
head over 200 ft., the power constant 
and where the pumps will have close 
supervision, the centrifugal type should 
be selected. 


Where the location is not permanent, 
the capacity less than 500 g. p. m., the 
total head less than 200 ft., the power 
subject to frequent interruptions, and 
the supervision irregular, the plunger 
type of pump should give the best re- 
sults. If the total acidity of the water 
is so great that chrome iron or other 
special metal must be used for the parts 
coming in contact with the water, the 
problem js not so great for the centrif- 
ugal type, but if the plunger pump is 
to be used the valve chambers. and 
cylinders are very difficult to cast and 
machine. This is naturally reflected in 
the first cost of the plunger pump, and 
such castings should have frequent and 
careful inspections to see that the water 
does not by- (Continued on page 831) 
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SAFETY METHODS OF THE GALLUP AMERICAN COAL COMPANY 


Safety Committees Among Men And Foremen Have Proved Extremely Valuable—Rock Dusting, 
Explosive Hazard Tests, Mine Safety Station, Ventilation, Reinforced Concrete Shafts, And 
Proper Precautions In Electric Appliances Some Of Measures Adopted 


HE No. 5 Mine of the Gallup 
American Coal Co. is located at 
Gamerco, about 4 miles north of 
Gallup, N. Mex., and is the only mine 
which is being operated at the present 
time by that company. Although ex- 
plosive gas has never been detected in 
the Gallup district, the mine is operated 
with closed lights, no matches nor smok- 
ing are permitted in the mine and every 
precaution that is generally used in 
gaseous mines is taken in order that 
the risk from gas, which is inherent in 
all coal mines, may be reduced to a 
minimum. Only type 
E Edison electric safety 


By L. M. KuHNs* 


locomotive against the air current. The 
entire operation is performed by two 
men, who can give a good coating of 
dust to about 1 mile of entry during an 
eight-hour shift. 

The dust used is gypsum, which is 
quarried at Laguna, N. Mex., about 100 
miles from the mine. Once a year the 
company sends a man to Laguna, who 
hires Indian laborers to assist him and 
quarries and loads into railroad cars a 


sufficient quantity of gypsum to last 
throughout the ensuing year. At the 
mine the gypsum is first put through a 
jaw crusher and then through a KB 
hammer pulverizer, which reduces it to 
an extent that at least 60 percent by 
weight will pass through a 200-mesh 
screen and 90 percent through a 100- 
mesh screen. Analysis at the Bureau 
of Mines laboratory shows this gypsum 
to be an excellent dust for this purpose, 
being 100 percent incombustible and con- 
taining less than 6 percent free silicia 
or quartz. 

In air courses where 


lamps are permitted in 
the mine, with the ex- 
ception that approved 
type flame safety lamps 
are carried by the fire 
boss, shot firers and 
safety engineers. 
Explosive hazard 
tests made by engineers 
of the United States 
Bureau of Mines have 
shown that coal dust 
from the Gallup meas- 
ures is highly inflam- 
mable and at first 
watering and air hu- 
midifying were used to 
a certain ex- 
tent to over- 


The 1926 Winning Mine Rescue Team in front of gallery 
specially built for use in mine rescue training and con- 


tests, Gamerco. 


tracks are not avail- 
able, the dusting is 
done by means of a noz- 
zle or injector, which 
was constructed in the 
shop at the mine. This 
is attached to a com- 
pressed air line, and 
the dust is blown into 
the air current. This 
is done every 500 ft. 
along the air courses 
and a very satisfactory 
coating is given for 
that distance. No spe- 
cific amount of dust is 
applied per foot of en- 
try, but analysis is made 
by the volu- 
metric method 


come this haz- 


ard. This, how- 
ever, was found 
to be very ex- 
pensive and 
difficult to keep 
up and did not 
give the desired 
degree of 
safety, so sev- 
eral years ago 
a rock-dusting 
machine was 
purchased and 
the entire mine 
thoroughly 
dusted. This 
machine is 
equipped to 
run either 
from the trol- 
ley wire or the 
battery of a 
combination lo- 
comotive and 
is pulled by a 

*Safety Engi- 


neer, Gallup 
American Coal Co. 


Main Line Timbering, No. 5 Mine, Gallup American Coal Company 


at regular in- 
tervals and re- 
dusting is done 
whenever the 
incombustible 
content of the 
dust falls be- 
low 70 percent 
or when the 
combustible 
matter forms 
a noticeable 
coating over 
the gypsum. 
Sampling is 
done by the 
vacuum method 
where elec- 
tricity is avail- 
able and in 
other places 
by brushing. 
Usually the 
main haulage 
roads require 
redusting 
about once a 


year and the 
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air courses about once every three years. 

Rock-dust barriers of the V-trough 
type are installed at the mouths of all 
cross entries and air courses and dis- 
tributed at various places along the main 
entries and air courses. These are filled 
with gypsum dust and inspected regu- 
larly to see that they are in good work- 
ing condition and that the dust has re- 
mained dry. 

Regular inspections of all working 
places and available gobs are made each 
night by a fire boss, who makes a writ- 
ten report of conditions as he finds them, 
which report must be examined and 
signed by the mine superintendent and 
each mine foreman in the morning. 

All blasting is done by shot firers at 
a time when no other persons are al- 
lowed to be in the mine and only per- 
missible powder is used. Each shot firer 
has an assistant who travels with him 
and who makes tests in all working 
places for inflammable gas and bad air 
in addition to helping with loading and 
tamping the shots. The shots are fired 
by electric machine, and only the shot 
firers are permitted to have detonators 
in their possession in the mine. Powder 
is taken into the mine by the miners in 
nonconducting fiber cases which are 
marked with their check numbers. Upon 
coming off of shift in the evening, they 
leave their cases at the magazine with a 
note stating their requirements for the 
next day. In the morning they receive 
. their cases, which have already been 
filled, and receipt for the amount of 
powder received. 

The mine is divided into five districts, 
each district in charge of a mine fore- 
man, and the entire underground organi- 
zation is under the supervision of the 
mine superintendent. Each foreman is 
required to visit each working place in 
his district at least twice every shift, and 
is held personally responsible for the con- 
dition of his district. 

Timbering is done systematically and 
props must be set in all working places 
so that there is, in no instance, more 
than 5 ft. in any direction from one prop 
to another or to the rib or face. As the 
roof in most parts of the mine is very 
bad, timbering a great deal closer than 
this is often required, and it is the fore- 
man’s duty to see that closer timbering 
is done where necessary. 

Safety committees have been organized 
among the men and foremen, and have 
proved their worth many times. The 
foreman’s committee consists of all fore- 
men, both inside and outside of the mine, 
and the employes’ committee of men rep- 
resenting each phase of employment in 
and around the mine. Each committee 
meets separately once each month for 
two months; the third month a joint 
meeting of the two committees is held, 
and dinner and some sort of entertain- 
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ment is provided by the company. At 
these meetings the men and foremen 
freely discuss the safety problems which 
have been encountered, and very good 
results have been obtained. At all 
safety committee meetings discussion is 
confined to safety and no other matters 
are allowed to be brought up. All sug- 
gestions are carefully considered, and 
when one is found to be impractical the 
man who made it is told why. One half 
of the membership of the employes’ com- 
mittee is changed every three months, 
thus changing the entire membership 
twice a year. 

Fire protection is provided in the mine 
by fire extinguishers. Two 2%%-gallon ex- 
tinguishers of the foaming type are 
placed at each parting, and each loco- 
motive and hoist is supplied with a 1- 
quart carbon tetra-chloride type extin- 
guisher. For protection outside of the 
mine, the company has purchased a fire 
truck, and a very active and efficient vol- 
unteer fire department has been organ- 
ized. All structures near the shafts are of 
fireproof construction, and smoking is not 
permitted on the tipple nor head frames. 

No tools are allowed to be carried on 
the cages when men are being raised or 
lowered. On coming off of shift, each 
man leaves his dull tools with a tool 
man at the bottom of the shaft and is 
issued a check for them. They are later 
sent to the shop in tool cars and, after 
being sharpened, are returned to the 
shaft bottom where they are arranged in 
racks and given to the proper men in the 
morning. 

It is the object of the company to 
eventually have all employes trained in 
first aid. This has not as yet been ac- 
complished, but training is carried on 
regularly and about 50 percent of the 
men have now completed the course and 
have been issued certificates. The ap- 
plication of first aid in injury cases has 
proved to be of great benefit, as a num- 
ber of lives have been saved and infec- 
tions and time lost on account of ac- 
cidents reduced. First-aid cabinets and 
stretcher outfits are kept on each part- 
ing in the mine and are inspected and 
refilled regularly. 


A mine safety station is maintained 
which is in charge of a safety engineer 
and an assistant. It is located in a 
separate building and is equipped with 
Gibbs oxygen breathing apparatus, 
Draeger one-half hour apparatus, Bur- 
rell all-service gas masks, self-rescuers, 
mine-rescue telephone, oxygen pump, life 
line, safety lamps and other equipment, 
and supplies needed for recovery work 
and mine fire fighting. The station is 
also equipped with gas and dust analysis 
apparatus and an emergency first-aid 
dressing room. Training in the use of 
the rescue apparatus is carried on con- 
stantly, and at least three teams of 
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highly trained men are at all times avail- 
able. Once a year a field meet is held 
and suitable prizes given for contests in 
first aid and mine rescue and for other 
events, such as timbering, rope splicing 
and coal loading. A gallery has been 
constructed in which men doing mine 
rescue work can be kept under observa- 
tion while in an irrespirable atmosphere 
both during training and contests. 

As each man enters the mine, he is 
given a check on which his pay-roll num- 
ber is stamped, and on coming off shift 
this check is returned to the check cabin 
and hung in its proper place on the check 
board. A card under each check shows 
the man’s name, number, place of resi- 
dence and working place in the mine. 
This check board must be entirely filled 
before the shot firers are allowed to enter 
the mine, and, in case a check is missing, 
the man must be located before any shots 
are fired. This board is also very useful 
in case that it is necessary to locate a 
man either in the mine or at his home. 
Each man’s lamp is also stamped with 
his number, which gives an additional 
check on the men in the mine. Any out- 
sider or visitor entering the mine must 
sign a card releasing the company from 
any liability in case of accident, and his 
or her lamp number is noted in a book 
kept in the lamp house for that purpose. 

Ventilation is watched very closely and 
measurements made at frequent inter- 
vals. The fan is a 6 by 12-ft. Connells- 
ville reversible running as a blower and 
delivers 140,000 cu. ft. of air per minute 
against a 3-in. water gauge. It is 
equipped with explosion doors and ther- 
mostatic control and is driven by a 285- 
hp. electric motor. A steam engine is 
located in the fan house and, by simply 
throwing in a clutch and throwing off 
the motor belt, the fan can be transferred 
te this engine. An auxiliary fan has 
also been installed which can be started 
instantly in case of a complete failure of 
the regular fan. It is a double Sorocco 
54-in. fan and capable of delivering 60,000 
cu. ft. of air per minute. 

It was found that during the winter 
months ice would form in the air com- 
partment of the shaft and very seriously 
interfere with ventilation. Steam air 
tempering coils were installed in the fan 
intake and the air now going into the 
mine can be kept above freezing tem- 
perature at all times. All overcasts are 
of concrete and steel, and all main line 
stoppings are of concrete. 

Miners are required to wear goggles 
while working at the face, and goggles 
are supplied to all other men working 
where an eye injury hazard is present. 

When open lights were discarded and 
electric cap lamps introduced, the socket 
then in use on underground haulage ropes 
was changed from the ordinary babbit 
type to a wedge socket that requires no 
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heat to attach and which has proved safer 
and more efficient than the older type. 

Both shafts are lined with reinforced 
concrete from top to bottom, and a 9-in. 
concrete wall separates the air com- 
partment of the air shaft from the hoist- 
ing compartment. A steel stairway with 
hand railings is installed in the main 
shaft to provide an escapeway in case of 
failure of the hoisting equipment, and it 
is divided from the hoisting compartment 
by heavy wire gratings. Rock and refuse 
from the mine are brought out through 
the man shaft, and it is equipped with 
cages of the overturning type. Hoisting 
men is not permitted unless the cages 
have been ba:anced at the surface land- 
ing and hoisting ropes inspected daily. 

Safety bulletins are posted in and 
around the mine in various places, and 
flashing electric signs, carrying warn- 
ings, are installed on each side of the 
bottom of the man shaft. The glass 
sides of these s.gns are changeable and 
the wording is altered from time to time. 

An effort is being made at the present 
time to induce the men to wear safe 
clothing and such articles as hard-boiled 
caps, safety shoes and battery pouches 
have been put on sale at the store. It 
is too early yet to judge as to the re- 
sults which may be obtained through the 
use of these articles. 

Complete reports and statistics are 
made and kept on all accidents and they 
are discussed at the meetings of the 
safety committees and an effort is made 
to find ways and means of avoiding simi- 
lar accidents in the future. 

Trips are handled in the mine by a 
dispatcher and are controlled by an elec- 
tric block system. All motor trips carry 
red tail lights and all trips going up 
grade carry drags. Cars are blocked in 
raise and dip workings by special rail 
clamps, designed and made at the mine, 
and one-piece cast-steel frogs are used 
throughout the mine. 

Every three months a cash bonus is 
given to the foreman having the_ best 
accident record, and a smaller bonus to 
the next best. The scores are figured on 
a basis of total shifts worked during the 
period per day lost on account of injury. 
The foreman who received the bonus for 
the second quarter of 1927 had a record 
of 500 full-time shifts worked for each 
day lost from accident in his district. 
This applies only to underground fore- 
men, but any foreman in the employ of 
the company, either inside or outside of 
the mine, is given a bonus if, in his de- 
partment, there are no lost-time acci- 
dents during any one three-month period. 
During the second quarter of 1927 three 
such bonuses were earned. 

One secticn of the mine has been set 
aside as a place of instruction for newly 
employed men. When a miner is hire 
he is given a place in this section, which 
is in charge of a special foreman or in- 


structor, and works there until the fore- 
man is convinced that he is competent 
and able to take care of himself. 

While the number of accidents is 
gradually being reduced, results obtained 
to date have been far from satisfactory, 
and it is hoped that by maintaining the 
strictest discipline and enforcing all 
safety rules a marked improvement will 
be shown this year. Since the introduc- 
tion of the bonus system the foremen 
realize the necessity of making better 
records in safety, and it is very evident 
that more interest is being manifested 
and the entire personnel throughout the 
mine is making a sincere effort to reduce 
the number of accidents to a minimum. 


LONDONDERRY COLLIERY 
(Continued from page 827) 
The stokers are supplied by the Under- 
feed Stoker Co., and are of the forced 
draught type. 

iwo of the boilers are fitted with 
Woodeson’s patent superheaters, and a 
Green’s Economiser has been placed in 
the main flue leading to the chimney. 

The chimney is 200 ft. in height by 
10 ft. in diameter. 

The boiler p:ant is laid out so that 
another economizer may be added, as also 
induced draught, if necessary. 

The water softener is of the “Becco” 
type, capable of treating 8,000 gallons of 
water per hour; the hardness of the 
water is thus reduced from 22 degrees to 
4 degrees. 

Ventilation in the sinkings is produced 
by two “Sirocco” fans, having a capacity 
of 15,000 cu. ft. per minute, at a water 
gauge of 10 in. They are electrically 
driven by 25-hp. motors, each pit having 
a separate unit, the air tubes being of 
steel 24 in. in diameter. 

The power station is at present erected 
of sufficient size to house one of the 
permanent fan engines, and a generating 
set of 1,000 k.w., by Messrs. Metropoli- 
tan Vickers. The turbine is of the high- 
pressure type, taking steam at 140 lbs. 
per square inch at the stop valve. Speed 
2,400 r. p. m. Alternator direct coupled 
2,750 volts, 3 phase, 40 periods, cooled 
by inclosed ventilated system. Multiple 
jet condensing plant with motor-driven 
air and extraction pumps. The switch- 
board is of the drawout truck type. 

The house will afterwards be extended 
to contain a duplicate fan engine, two 
air compressors, and probably two ex- 
haust steam-driven turbines. 

The power station is linked up with 
the station at Seaham Colliery, and will 
subsequently be also linked with the 
plant at Dawdon Colliery. 

A cooling tower has been erected of 
the Premier Cooling and Engineering 
Co.’s type, capable of cooling 230,000 
gallons per hour from 100° Fahr. to 
80° Fahr. Height of tower, 70 ft. 
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A railway connection has been made 
with the L. & N. E. R. near to Hall 
Dene. By this means practically all the 
mater.al required for the new sinkings is 
being delivered. 

A railway will shortly be constructed 
on the south side of the new winnings 
to connect them with the Seaham Har- 
bor docks, at which the shipment of the 
coal will be effected. 


CENTRIFUGAL VS. PLUNGER 
PUMPS 
(Continued from page 828) 
pass around the valve seats, as the cast- 
ing will soon be ruined beyond repair if 
this condition continues for even a day 
or two in extreme cases. 

One exception to the above summary 
of conditions would be where the ca- 
pacity is small and the head high, say, 
500 g. p. m. or less against a head of 
200 ft. or more, and for this condition 
the plunger type should be selected on 
account of its higher efficiency. 

Providing the proper type of pump 
is selected for the job and properly in- 
stalled, the successful operation of either 
type will be in direct ratio to the amount 
of intelligent attention given it, and in 
this connection the following is quoted 
from the recently issued “Mine Drainage 
Standards,” as approved by the Ameri- 
can Engineering Standards Committee, 
sponsored by The American Mining Con- 
gress: 

“We recommend: Definite fixing of 
responsibility for the operation, care, 
and inspection of each piece of pump- 
ing machinery in such a manner that 
same will be insured proper attend- 
ance at regular intervals, and will not 
be forced to rely on haphazard atten- 
tion delegated to whoever happens to 
be in the vicinity at convenient times. 

“More careful selection of pump at- 
tendants and believe that more stress 
should be laid upon a man’s fitness 
for the job, and that the operating of 
mine pumps should not be regarded as 
a system of pensioning men unfit for 
more useful work, as is often the case 
at present.” 

There is no machinery in a mine more 
important to its operation than the 
pumping equipment, and yet outside of 
certain large pumping stations the pumps 
are frequently looked after by men who 
are not capable of giving them the at- 
tention they require. This is a condition 
that must be changed if pumping costs 
are to be kept in proper relation to 
amount of water handled, and is equally 
important as selecting the type of pump 
to do the work. 

In the foregoing, pumps for gathering 
service only have not been considered, as 
they are usually of the packed piston type 
and ranging in capacity from 25 to 100 
g. p. m. against maximum heads of 100 
to 200 ft., mostly friction. 
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CONCERNING PERMISSIBLE EXPLOSIVES 


In Which The Author Explains Two Frequent Questions: What Is A Permissible Explosive? 
And Why Do Permissibles Sometimes Burn In The Hole Or Fail To Detonate, And How Can 


HAT is a _ permissible ex- 

‘ plosive?” This is a question 

frequently asked which is 

best answered by quoting briefly from 

Schedule 17-A issued by the Department 

of Commerce, Bureau of Mines, April 1, 
1926, which states as follows: 

“A permissible explosive is an ex- 
plosive which is similar in all respects 
to the sample which has passed cer- 
tain tests prescribed by the Bureau of 
Mines to determine its safety for use 
in coal mines, and when used in ac- 
cordance with the conditions pre- 
scribed by the bureau.” 

The conditions prescribed by the bu- 
reau are as follows: 

“I, That the explosive is in all re- 
spects similar to the sample 
mitted by the manufacturer for test. 

“II, That electric detonators are 
used of not less efficiency than those 
prescribed, namely, those consisting 
by weight of 80 parts of mercury ful- 
minate and 20 parts of potassium 
chlorate (or their equivalents). 

“III. That the explosive, if frozen, 
shall be thoroughly thawed in a safe 
and suitable manner before use. 

“IV. That the quantity used for a 
shot does not exceed 14% pounds (680 
grams) and that it is properly con- 
fined with clay or other non-com- 
bustible stemming. 

“After an explosive has passed the 
required tests and its brand name has 
been published in a list of permissible 
explosives, it is not used in a permis- 
sible manner if one or more of the 
following conditions prevail: 

“1, If stored under improper con- 
ditions until it undergoes a change in 
character. 


sub- 


* Representative, E. I. du Pont de Nemours & 
Ce., Inc. Reprinted from Explosives Service Bul- 
letin, July, 1927. 


This Be Prevented? 


By PAuL F. LEwis * 


“2. If used in a frozen or partly 
frozen condition. 

“3. If used in excess of 1% pounds 
(680 grams) per shot. 

“4. If the diameter of the cartridge 
is less than that designated in the 
column ‘Smallest permissible diam- 
eter.’ 

“5. If fired with an electric deto- 
nator of less efficiency than that pre- 
scribed. 

“6. If fired with fuse. 


“ 


7. If fired without stemming. 

“8. If fired with combustible stem- 
ming. 

“9. If fired in the presence of a 
dangerous percentage of fire damp. 

“10. If the shot is a depending shot 
or is bored into the solid or has a bur- 
den so heavy that the shot obviously 
is liable to blow out.” 


IMPORTANCE OF GIVING THOUGHT TO 
CHARACTERISTICS AND PROPER 
USE OF PERMISSIBLES 

As the use of permissible explosives is 
increasing daily in the coal mines of the 
country and as explosives of this type 
in the hands of miners inexperienced in 
their proper handling, storage and use 
give rise to frequent complaints of in- 
complete detonation, burning in bore 
holes, soft cartridges, hard cartridges, 
and the like, it might be well for coal 
mine operators and others employing 
permissibles to give some thought to this 
very important subject, especially in 
view of the fact that nine out of every 
ten such complaints investigated by the 
writer in a field where permissible ex- 
plosives are used extensively are found 
to be caused primarily by improper stor- 
age and improper use, due to a great 


extent to a lack of understanding of the 
physical nature of these explosives and 
of the fundamentals of their proper use, 


COMPOSITION AND PHYSICAL CHARACTER- 
ISTICS OF PERMISSIBLES 


The majority of the permissible ex- 
plosives of today are of the ammonium 
nitrate type, that is, the principal ex- 
plosive ingredient is ammonium nitrate, 
a crystalline substance somewhat re- 
sembling table salt in appearance and 
having a similar affinity for moisture, 
for like table salt it is hygroscopic, ab- 
sorbing moisture from the atmosphere. 

In the manufacturing processes the 
ammonium nitrate is mixed with sodium 
nitrate and other chemicals, wood pulp 
and other carbonaceous materials to 
give the finished explosive the desired 
oxygen balance, low flame temperature 
and bulk, and to this mixture is added 
a small quantity of nitroglycerin to 
make it properly sensitive. The several 
ingredients are thoroughly mixed in 
charges of approximately 600 pounds. 
The mixture is then mechanically tamped 
to a uniform density into paraffined 
paper shells and the finished cartridges 
are dipped into melted paraffin to seal 
them against moisture. 

All ingredients used are thoroughly 
dried before being mixed so that analyses 
from representative quantities show 
moisture content of less than one-half 
of 1 percent. The finished product must 
show less than 1 percent of moisture 
to pass inspection before being shipped 
to the distributing magazines or to the 
consumer. 

Properly made permissible explosives 
can reasonably be expected to stand 
storage in a dry, well-ventilated maga- 
zine for as much as six months, but 
when stored in a damp atmosphere or 
in a poorly ventilated magazine where 
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extremes of temperature cause con- 
densation of the moisture in the atmos- 
phere, ammonium nitrate base explosives 
have been known to deteriorate in from 
one to two weeks so as to be too in- 
sensitive for safe use. 

The primary effect of moisture on 
ammonium nitrate base explosives in the 
incipient stage often takes the form of 
“setting”; that is, the cartridges become 
hard. In cold weather explosives which 
have set are often erroneously called 
frozen. What really happens is that the 
ammonium nitrate crystals, when sub- 
jected to moisture, break down or liquefy, 
giving up some of their liquor to be ab- 
sorbed by the spongy carbonaceous ma- 
terials, such as wood pulp, and then re- 
crystallizing, thus bonding all the mate- 
rials together. When in this condition, 
the explosive does not detonate as readily 
as before. 

The final effect of moisture on the 
ammonium nitrate is completely to break 
down or dissolve the crystals. The 
liquor saturates the absorbent fibrous 
material so that the contents of car- 
tridges become wet, soggy and discolored, 
and absolutely insensitive to detonation. 
The conclusion is obvious. To prevent 
trouble with ammonia permissibles it is 
essential to keep them from being ex- 
posed to moisture. 


STORAGE OUTSIDE THE MINE 


A dry atmosphere and uniform tem- 
perature should be the objective when 
building a magazine in which to store 
explosives of any kind. This can be 
best attained by building so that the floor 
is well off the ground and by providing 
screened ports of ample size to assure 
a good circulation of air above and be- 
neath the floor. For a fuller description 
of proper magazine construction see 
the Du Pont Explosives Service Bul- 
letin entitled “Storage of High Explo- 
sives,” by C. H. Coale. This bulletin, as 
well as detailed plans and specifications 
for magazines, can be obtained by ap- 
plying to the Du Pont Company, Wil- 
mington, Del., or to the nearest branch 
office of the company. 


STORAGE INSIDE THE MINE 


Permissible explosives should not be 
stored inside the mine. As the atmos- 
phere in the driest of mines contains a 
high percentage of moisture, especially 
during summer months, it is advisable 
never to take into a mine more than one 
day’s supply of explosives, and in cases 
where some explosive is left over from 
the day’s shooting, it should be brought 
outside and properly stored until needed 
for shooting. 

Permissible explosives left in the mine 
over night often shows beads of mois- 
ture on the paraffined wrappers and 
broken cartridges are likely to have ab- 
sorbed enough moisture at the open end 


so as to be unfit for use except when 
loaded as illustrated in Figure 1. 


PROPER USE OF PERMISSIBLE EXPLOSIVES 
TO ASSURE COMPLETE DETONATION 


Permissible explosives should be taken 
into the mine in a container designed to 
keep the powder dry. Powder left over 
from a previous day should be used first. 

Half cartridges or other fractional 
parts of cartridges should always be so 
placed in the bore hole that the open 
end, which may have become insensitive 
through the absorption of moisture, will 
be next to the solid coal and thus will 
not prevent propagation of detonation 
through the rest of the charge. The im- 
proper location of part cartridges is, in 
my experience, the greatest single factor 
contributing to either incomplete detona- 
tion or burning of a charge. 

Before loading a bore hole particular 
care should be taken to see that the hole 
is scraped free of dust or borings. It is 
also advisable to make it a practice to 
push the entire charge to the back of 
the hole at one time in order to avoid 
getting borings between cartridges, 
something which is apt to occur and 
often does occur when each stick is 
pushed back separately. Even a small 
quantity of dust is sufficient to form an 
obstruction which will prevent propaga- 
tion. In some tests that were made along 
this line one-half inch of coal dust be- 
tween two cartridges caused the un- 
primed cartridge to fail in 50 percent 
of the test shots. One inch of coal dust 
between the two cartridges caused failure 
of 100 percent of the test shots. This 
surely proves the desirability of scrap- 
ing the hole and pushing the cartridges 
all back together. 

Some missed shots have been traced to 
the practice on the part of miners and 
shot-firers of cutting the paper off the 
ends of cartridges and of rolling car- 
tridges to make them soft, in the belief 
that by so doing they make the explosive 
more sensitive. Rolling is bad practice 
when applied to a normal cartridge for 
two reasons. In the first place, the 
powder is carefully packed at the plant 
to the density calculated to give best re- 
sults. In the second place, in rolling the 
cartridge the crimped ends are opened 
and the powder is exposed. 

If cartridges with open ends are placed 
in a wet hole—and many mines have 
some wet holes—the puwder is directly 
exposed to the water which backs up 
around the charge when the hole is 
tamped. The water, having free access, 
quickly enters the powder at the ends 
and desensitizes it. An inch or two of 
insensitive powder at the cartridge ends 
may easily stop propagation of the 
detonation. 

Another cause of incomplete detona- 
tion is the use of electric detonators of 
such poor water resistance that if ex- 
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posed to moisture for any length of time 
they become weakened to a point where 
their force when exploded is below that 
set for a standard No. 6 detonator. As 
a result, the wave of detonation started 
by the explosion of the detonator dies out 
in what is termed a local or partial 
detonation, having exploded only the 
powder immediately adjacent to the 
detonator. 

One of the important steps in the de- 
velopment of present-day industrial ex- 
plosives has been making them safer to 
use than were the earlier types by de- 
creasing their sensitiveness to ordinary 
shocks of handling and transportation. 
Consequently a powerful concussion is 
necessary to detonate them properly in 
the bore hole. Especially with the in- 
creasing use of low-density explosives in 
small diameter cartridges is it important 
that detonators be used which can be de- 
pended upon at all times to give an initial 
shock as strong as that produced by a 
standard No. 6 detonator. 


A PERTINENT DON’Ts 


Don’t store explosives or accessories 
in a damp or poorly ventilated place. 

Don’t take into the mine more than one 
day’s supply of explosives. 

Don’t cut ends off cartridges or roll 
them. 

Don’t put broken cartridges between 
two or more whole cartridges when load- 
ing a hole. (See Figures 1 and 2.) 

Don’t purchase detonators until you 
have looked into their water-resisting 
qualities. 

Don’t blame explosives for failure until 
certain that they are being properly 
stored and used. 


INTERNATIONAL FUEL 
CONFERENCE 


Announcement has been made by the 
International Executive Council of the 
World Power Conference of an Internd- 
tional Fuel Conference at the Imperial 
Institute, London, England, September 
24-October 6, 1928. The classes of the 
technical program are: (1) Solid Fuel; 
(2) Liquid Fuel; (3) Gaseous Fuel; (4) 
Fuel Utilization—General, and (5) Gen- 
eral Aspects. The general program is 
divided as follows: 


Division 1. Composition and classifica- 
tion of fuels. 

Division 2. Preparation of fuels. 

Division 3. Storage, handling and trans- 
mission of fuels. 

Division 4. Utilization of fuels. 


There will also be discussed the train- 
ing of fuel technicians, a survey of the 
scope of organizations concerned with 
the efficient use of fuel in industry and 
the economic possibilities in the better 
coordination of fuel utilization. 

Represented in the World Power Con- 
ference are 47 different countries. 
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SLIME FILLING FOR EXTINGUISHING MINE FIRES* 


Dry Timber Can Be Ignited By Caved Ground Pressure 


Frequent T’s Placed In Slime Lines For 


Flushing—Friction Lessened By 4-Ft. Bends—Dewatered Tailings Consisted Of 31 Percent 
Solids—Principal Problem Is To Avoid Escape Of Slimes 


N JUNE 25, 1926, fire broke out in 
a top slice stope in Block 39, two 
- floors above the 1,8v0 level. This sec- 
tion of the mine is a distinct vein deposit 
with well defined foot and hanging walls. 
The vein dips at about 70 degrees and 
has an average width of about 35 ft. 
The fire eventually extended horizontally 
about 900 ft. and vertically about 400 ft. 

The origin of the fire is not known. 
It is certain, however, that it was not 
incendiary, for it started above the work- 
ing floor too far for anyone to have set 
it. Probably it was due to heat developed 
by friction. The pressure developed by 
caved ground could ignite perfectly dry 
timber. 

In the first stages of the fire, an at- 
tempt was made to shoot down the mat, 
to give access so that it could be ex- 
tinguished with water. The fire was too 
far overhead and the resulting smoke 
from the application made it impossible 
to direct operations. 

Bulkheads were then put in to shut 
off drafts and a crosscut was driven to 
the fire area on the 1,700 level. From 
that crosscut a raise was put up and an 
intermediate crosscut driven from that 
raise. Water was introduced at the in- 
termediate level, but with no success. 
The rock temperatures were sufficient to 
cause re-ignition a short time after ap- 
parent extinguishing of the fire. 

It was then decided to slime the fire 
area. 

PRELIMINARY WoRK 
Surface Installation 


Installations were made for conveying 
*Old Dominion Company, Globe, Ariz. Pre- 
sented before meeting of Arizona Chapter, Ameri- 
ay Mining Congress, Globe, Ariz., Oct. 10-11, 

+ Chief Mine Engineer; and t Chief Geologist, 

Old Dominion Co., Globe, Arizona. 
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in the mill, by gravity flow, through a 
pipe and launder to a circular concrete 
tank (40 ft. in diameter by 10 ft. high), 
thence through a 3-in. pipe to an open 
wooden box, thence through a 6-in. pipe 
to a 3-in. Wilfley pump, type B. The 
wooden box was placed between the set- 
tling tank and the pump to provide a 
convenient place for obtaining samples. 
The Wilfley pump discharged through a 
short section of 3-in. pipe into the main 
slime line which was 4-in. standard iron 
pipe, coupled at the joints. The main 
4-in. slime line led from the pump to 
the collar of “C” shaft, a horizontal dis- 
ne" of 450 ft. and a vertical lift of 
t. 


Underground Installation 


The main slime line was then carried 
down “C” shaft to the 1,200 level 
(827 ft.), thence east along the 1,200 
level to the pump shaft (1,000 ft, % 
thence down the pump shaft to the 1,600 
level (400 ft.), thence east on the 1, 600 
level to the “K” shaft (3,310 it.), 
thence down the “K” shaft to the 1,800 
level (200 ft.), thence north and east 
along the 1,800 level to block 40 (800 ft.) 

The main 4-in. slime line was cross 
connected by a 2-in. pipe to a 12-in. 
water line at the pump shaft on the 
1,600 level, thereby making provision for 
converting the slime line into a water 
line should it become advisable. 

Branches from the main line were laid 
to the fire area on the 1,400, 1,600, 1,700 
and 1,800 levels. The 1,400 level was 
reached by running a line up a manway 
from the 1,600 level and the 1,700 level 
was reached directly from the main line 


in the “K” shaft. Three-inch pipe was 
used principally in the branch lines but 
this was reduced to 2-in. pipe in some 
cases for short distances. 

Control valves were installed on all 
lines at proper places, all valves being 
gate valves. Frequent tees were placed 
along all slime lines so that flushing 
with a water hose could be done in case 
of stoppage. Very little trouble of this 
kind was experienced as care was always 
taken to run clear water through the 
line before and after a slime run; also 
to see that all of the principal control 
valves were open at the start of a run. 

All 90 degree turns were made by 
bending a 4-ft. piece of pipe rather than 
by using regular fittings, thereby reduc- 
ing the friction at these points. 

All slime lines were raised to the top 
of the drift when entering bulkheads in 
order to give the best possible initial 
flow of slimes beyond the bulkhead. 


Drift Preparation 

Numerous bulkheads were placed 
underground in the vicinity of the fire 
area. These bulkheads averaged about 10 
in. in thickness and a 1-3-4 mix was used 
in their construction. All bulkheads were 
gunited after the forms were removed. 
Considerable guniting was done to seal 
cracks in the drifts and in several cases 
it was necessary to pour a concrete slab 
over small areas. 


METHOD OF FILLING 
Description of Area to be Filled 
The area involved in the sliming pro- 
gram extended from Blocks 36-44, 1,800 
level to the 1,400 level. (See also intro- 
duction.) In this particular area there 
is a continuous stoping from the 1,800 
level to the 1,000 level. Had the ‘fire 
travelled later- (Continued on page 855) 
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Main Live Oak Headframe and Hoist House, 


Inspiration Consolidated Copper Company 


HISTORY OF THE DEVELOPMENT OF THE UNDERCUT CAVING 


METHOD OF MINING* 


Undercut Caving Method Evolved Since 1906—Even Distribution Of Chutes Essential—Stoped 
Area Arches Inward Toward Center Of Stope—Slicing Assures Ore Caving To A Vertical Line— 
Final Combination Of Slice Drifts And Small Shrinkage Slices Adopted 


N VIEW of the fact that a large per- 

centage of the total copper produced 
in the mining districts of Arizona is 
now being recovered from mines using 
the undercut caving method of mining, 
or a modification of it, a brief history 
of its origin and development might be 
of interest to mining men. 


Block caving into incline chutes was 
started at the Ohio Copper Mine, Bing- 
ham, Utah, in the year 1906. The idea 
was conceived from the sublevel caving 
used previously in other mines, and from 
the chute caving method used at the 
Utah Copper Mine. The first method 
mentioned above gave good results as 
to recovery of ore, with the use of a 
minimum amount of timber, but a large 
percentage of the ore had to be shoveled 
into the chutes, thereby increasing labor 
cost to a prohibitive point for low grade 
mines such as are being worked today. 
The second method was convenient and 
probably served its purpose very well. 
It was used to provide ore for the test 
mill and for weakening the ore body and 
capping in readiness for steam shovel 
operations which were planned to follow. 
As an underground mining method it 


* Presented befcre meeting of Arizona Chapter, 
n Mining Congress, Globe, Ariz., Oct. 


America 
10-11 1s 
+ Mine Superintendent, and ¢ Assistant Mine 


Superintendent, Inspiration Consolidated Copper 
Company. 


By FELIX McDONALD } & J. L. JOHNSON ¢ 


could not be considered efficient or eco- 
nomical, as there was little control of 
the ore, and raises were spaced too far 
apart. If operations had been continued 
along these lines, the result undoubtedly 
would have been much loss of ore due 
to dilution. However, there is no doubt 
but that the results were satisfactory 
as far as it was used. 

With this in mind, the men in charge 
of the Ohio Copper Mine saw no reason 
why large blocks of homogeneous ore 
could not be caved and good results ob- 
tained, providing that the ore was prop- 
erly undercut, chutes evenly distributed, 
and the ore drawing well controlled 
under proper supervision. So they de- 
cided to develop a block 100 ft. by 100 ft. 
The first block had a vertical height or 
thickness of 30 ft. This was soon 
changed to 60 ft. The thicker block 
made possible a lower development cost 
and a smaller percentage of dilution 
from waste rock entering the next block 
below at a point where chutes were lo- 
cated just under the undercut level. It 
was this dilution which caused the con- 
trol chutes to be placed as close as pos- 
sible to the undercut level so that waste 
rock could not penetrate as far into the 
succeeding blocks. 

It might be stated that higher blocks 


were not attempted at the Ohio Mine, 
as there were two high grade stopes that 
had been previously mined and filled 
with waste. These stopes extended along 
each side of the ore body. then being 
mined. It was feared that waste from 
these dry, narrow stopes might break 
into partially caved areas of the near-by 
blocks, thereby diluting the ore to such 
a degree as to make results unsatisfac- 
tory. 

In the year 1911, the Inspiration Con- 
solidated Copper Company started de- 
velopment of a comparatively low grade 
ore body, following the same method as 
was then being used by the Ohio Copper 
Company. After a careful study of local 
conditions had been made, it was decided 
to lay out the haulage drifts 100 ft. 
apart. For some time before actual de- 
velopment for this system of mining was 
started, drifts and raises were driven to 
check the results of the churn drill ex- 
ploration. Applying the unit costs ob- 
tained from this work to plans for de- 
velopment of the area to be mined, it 
was found that placing haulage drifts 
100 ft. apart and having the undercut- 
ting horizon about 65 ft. above the haul- 
age level gave about as economical de- 
velopment as could be worked out. 
Drifts a little farther apart were the 
most economical development, but it was 
cifficult to lay the work out with a space 
only a little greater than 100 ft. No 
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| STAGES OF FINGER RAISE DEVELOPMENTS AS TRIED OUT AT INSPIRATION CONSOLIDATED 
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No. 5 
August 23, 1916 


Caving System—Diagram of Finger Raises. 


. 7 Caving System—Diagram of Finger Raises. 
May 7, 1919 


2 


No. 6 Caving System—Diagram of Finger Raises. 


-ontinued. 


ELASTING LEVEL 
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Note—1A and 2A were not part of regular system, but were 
These later were entirely dis- 


possible when ground permitted. 
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No. 8—Diagram of Finger Raises 
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April 2, 1918 


STAGES OF FINGER RAISE DEVELOPMENTS AS TRIED OUT AT INSPIRATION CONSOLIDATED 


COPPER COMPANY 


definite rule can be laid down for this, 
as it depends on the unit cost of the work 
and the underground conditions. 

The raise interval of 25 ft. was a re- 
sult of the length of a car, which was, 
center to center, 8.3 ft. An interval of 
25 ft. made it possible to spot a car 
under a chute and have every third car 


under a chute at the same time, thus 
making it possible to load more than one 
car at a time. 

From pony sets over the haulage 
drifts, spaced 25 ft. apart along the 
drift, raises were driven at an angle of 
54 degrees from the horizontal to an 
elevation of 30 ft. above the back of the 


haulage drift. Grizzly drifts were 
driven along the tops of these redses. 
These drifts were spaced on 50-ft. .’n- 
ters, so that grizzlies were 25 ft. oy 
50 ft. apart. Raises were then driven a‘ 
right angles to the drifts on both sides 
to a point about 15 ft. above the grizzlies. 
From this point 12 “fingers,” or branch 
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raises, were driven to an eleva- 
tion of 30 ft. above the grizzly 
level. Undercut drifts were run 
at this elevation parallel to the 
grizzly drifts on 25-ft. centers. 
These drifts were later widened 
and driiled with 10-ft. holes, and 
the remaining pillars were shot 
out. 

It was found that such close 
spacing of finger raises (81/3 
ft.), while desirable, especially 
in fine, soft ores, was not practi- 
cable. Pillars between raises 
were so small that in ground 
such as was encountered at the 
Inspiration Mine raise walls 
shattered so badly that, in many . 


instances, pillars fell away, leav- 


ing no support for control 
chutes. This idea was aban- e 
doned after a thorough trial and 
fewer finger raises were used. 


Various methods of placing 


finger raises were tried with the 
result that four finger raises 
from a central square set were 
adopted. This gave finger raises 
a spacing of 12% ft. by 12% ft. 


No. 9—Caving System in Use August 24, 1927 
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tops of the raises, drifts 
were driven at intervals of 30 
ft., vertically. This was done 
to within about 30 ft. of the 
top of the ore body. Pillars 
between drifts were then shot 
out, leaving a cut of about 5 
ft. in width from the undercut 
level to within 30 ft. of the top 
of the ore body. Difficulty in 
drilling down holes soon led to a 
change in this method—to a nar- 
row shrinkage stope. However, 
both of these methods led to 
trouble, as it was soon dis- 
covered that the block of ore cut 
off in this manner would not 
slough and crush, as is neces- 
sary to successful caving, but 
settled in a mass. The result 
was that this block of ore had 
to be undercut several times be- 
fore any sloughing could be in- 
duced. In the meantime, a great 
deal of damage was done to the 
pillar between the undercut level 
and the ‘grizzly level. This 
pillar suffered all the crushing 
effect that should have taken 


or 156 sq. ft. per raise. Some 
idea of the number of plans that ; 
were used for branch raising can be gained 
from the illustration. These, in chrono- 
logical order, show various raise systems 
that were tried out before it was settled 
that the four-raise system, with a control 
square set, was the best from a practical 
standpoint. These square sets were 
originally made up to fit the ground, and 
were located at the intersection of the 
finger raises, this being about 15 ft. 
below the undercut level. The first ob- 
jection to this was that it allowed waste 
to follow down into the succeeding 
blocks. This, however, was largely over- 


- come by blocking the ore passes at the 


grizzly level with timber mats, and in- 
creasing the height of blocks, and was 
entirely overcome when it was decided 
in 1916 to mine the entire height of the 
ore body in one block, thus placing con- 
trol chutes below the ore body. 

Early in the work, a standard square 
set was designed and used for some time. 
This set was unframed and was rather 
difficult to block, so a frame set was 
adopted and is still being used. The old 
unframed sets were placed in the raises 
15 ft. above the grizzlies and parallel 
with the grizzly drifts. Finger raises 
were driven at an angle of 90 de- 
grees from the square set. This was 
changed later to 60 degrees. The rea- 
son for this was better spacing of raises 
on the undercut level 


At Inspiration it was first thought 
that in caving a block of ore, the tend- 
ency of the outer edges of the block 
would be to cave outward. The result 
was that all estimates included ore to 
an angle of 70 degrees from the hori- 
zontal on all boundaries of the ore body. 
After close observation of the actions 
of several stopes, the question arose as 
to the correctness of this theory, and 
after considerable discussion it was de- 
cided to prove whether the ore did actu- 
ally cave outward, vertically, or inward. 
At an opportune time, work was started 
on the driving of raises along the side 
of old stopes, and at intervals of about 
3@ ft. (elevation) and 100 ft. apart, 
drifts were driven into the stoped area 
to determine the edge of the caved area. 
It was proved that the stoped area 
arched inward toward the center of the 
stope instead of outward, as at first 
supposed. 

At the suggestion of Dr. Ricketts, a 
slicing method was adopted, which was 
immediately started around stopes being 
developed in order to assure ore caving 
to a vertical line instead of arching in- 
ward, as had been found to be the case 
in previous blocks. 

The method of slicing first used was 
incline raises driven on a 50-degree slope 
in the section to be sliced, and along the 


place in the block of ore above 
the undercut level. 

It was clearly demonstrated that some 
method of retarding the block from 
settling in a mass would have to be 
worked out. The result was that a sys- 
tem of combination slice drifts and small 
shrinkage slices was used. Slice drifts 
were driven on three sides of the block 
to be undercut, at vertical intervals of 
30 ft., to a point 60 ft. from the top of 
the ore body. Above this, a 30-ft. shrink- 
age slice was put in, leaving 30 ft. of 
ore not cut through. This 30 ft. was 
left in order to give the center of the 
stope time to cave before there was any 
possibility of waste starting down 
through the slice. In addition to slice 
drifts, where the ground was _ hard; 
backs of drifts were drilled and blasted 
to further weaken the plane of the cut 
off. This method of cutting off blocks 
has proved very satisfactory and is still 
being used with slight modifications. 

As stated above, the accompanying 
figures, numbered from 1 to 9, illustrate 
the various stages of finger raise devel- 
opment which have been tried out at 
Inspiration. No. 9 shows a typical sec- 
tion and plan of the arrangement’ now 
in use in the mine. 

In conclusion, it should be brought 
out that the plan of development used 
suited conditions at Inspiration, and has 
made for low cost mining. 


and less duplication of 


Another mine adopting the 


draw points. 

During this time de- 
velopment, undercutting 
and drawing were in pro- 
gression—that is, mining 
was started at one side ot 
the ore body and con- 
tinued across it, fairly 
large, regular sized blocks 
being undercut at one 
time. This always left at 
least one side, and part of 
the time two sides, of the 
block being undercut in 
contact with the waste 
from the old stopes. The 
waste angle was kept as 
near as possible to some- 
where between 30 and 60 
degrees from the hori- 
zontal. 


Main Live Oak Ore Hoist and Man Cage Hoist 


undercut caving system of 
mining would have its own 
problems as to develop- 
ment and equipment to 
work out. 


The means and methods 
for mining and drawing of 
ore, and the ways of con- 
trolling the drawing of the 
ore have been studied. 
Changes have been made 
from time to time, and 
surely it is realized that 
there remain many im- 
provements to be made 
which will make this sys- 
tem of mining more profit- 
able, safer, and conducive 
to the recovery of a larger 
percentage of the material 


mined. 
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ENGINEERING FEATURES OF THE UNDERCUT CAVING SYSTEM 
OF MINING AS APPLIED BY THE MIAMI COPPER COMP ANY* 


Finger Raise System Adopted To Reduce Cost—Churn Drill Sampling Found Correct—T onnage 
Allocated To Individual Chutes—Detailed Cost System In Vogue Shows Much Information Of 


Rohe in 1924 the approach of the ex- 
haustion of the main ore body of the 
Miami mine necessitated the immediate 
and speedy development of the low grade 
ore body, in order to maintain uninter- 
rupted production from the mine. In 
October, 1925, 10 months from the time 
that the appropriation for the develop- 
ment of the low grade ore body was 
made, the production of 6,600 tons of ore 
per day from the main ore body was 1e- 
placed by a production of 10,000 tons of 
ore per day from the low grade ore body, 
and this has since been increased to 
12,000 tons per day. The grade of this 
ore body was so much lower than the 
grade of ore which had been mined from 
the main ore body that costs had to be 
markedly decreased in order to mine the 
low grade ore at a profit. 

It was found that some saving could 
be made in the general mining and con- 
centrating expenses by increasing the 
production from 6,600 to 10,000 tons per 
day, but the major reduction had to be 
made in the cost of the direct mining 
operations. After a careful considera- 
tion of the various methods of mining, it 
was decided that the finger raise system 
of undercut caving, which was in suc- 
cessful operation at a number of other 
mines, was the best method for mining 
this ore body. The experience gained 
in mining the main ore body was used 
as a guide in modifying the finger raise 
system to fit local conditions. A portion 
of the low grade ore body which con- 
formed to, and was readily accessible 
from the existing haulage and sublevels 
of the mine, was then developed for min- 
ing by this system. 

The low grade ore body adjoins the 
main ore body on the north and lies at 
approximately the same elevation. It 
has an area of 81 acres, an average 
thickness of 315 ft. and is overlain by a 
barren leached schist capping varying in 
thickness from 245 to 500 ft. The ore 
body occupies a zone of secondary en- 
richment in a pre-Cambrian schist which 
has been extensively fractured. It va- 
ries from a hard, strong, highly silicified 
schist to a soft, kaolinized schist. The 
average assay value of the ore body, as 
estimated largely by churn drilling, is 
0.936 percent copper, of which 0.104 per- 
cent is in the form of soluble copper and 
0.832 percent is in the form of sulphide 
copper. The copper minerals occur prin- 
cipally in small fractures and cracks, 
and to a lesser extent disseminated 
through the ore body. 

There was some uncertainty about the 
original estimated grade of this ore body, 
which had been largely determined by 
churn drill sampling, and, since a varia- 
tion of as little as one-tenth of 1 per- 
cent of copper in the ore would have a 
material effect on the ultimate results ot 
operations, it was imperative that the 


accuracy of the churn drill sampling be 
determined. 


* Presented before meeting of Arizona Chapter, 
ionrican Mining Congress, Globe, Ariz., Oct. 
+ Development Engineer, Miami Copper Com- 
pany. Paper prepared in cooperation with J. H. 
Hensley, Jr., Mine Superintendent, and E. V. 
Graybeal, Chief Mine Engineer. 


Comparative Value 
By A. J. MCDERMID + 


Results were obtained from accessible 
portions of the ore body by the follow- 
ing methods of sampling: Churn’ drill- 
ing; channel samples in drifts taken 
roughly across the major fracture 
planes; samples of ore broken in the 
driving of drifts; samples of cuttings 
from holes drilled with a dry stoper ma- 
chine at right angles to the major frac- 
ture planes; samples of 6 to 8 tons, which 
were obtained by drilling and blasting 
out 2 ft. from the backs of drifts over 
sections 25 ft. in length, were carefully 
quartered and cut to assay size; and 
finally a sample of 1,500 tons, which was 
stoped out and run through the auto- 
matic sampler at the concentrator. A 
comparison of the results of these va- 
rious methods convinced us of the ac- 
curacy of the churn drill sampling and 
those samples were and are accepted as 
correct. The ordinary drift channel 
samples were found to give results 
which were 13 percent high, and accord- 
ingly the assays obtained from all chan- 
nel sampling are reduced by this amount 
to arrive at the true grade of the ore. 

The size of the individual stopes was 
fixed at 150 ft. in width by 300 ft. in 
length. This was the minimum area of 
undercutting which produced satisfactory 
caving results in the harder portions, and 
the maximum area for the softer por- 
tions of the ore body. Larger undercut 
areas in the softer portions produced ex- 
cessive weight in the drifts, raises and 
chute sets serving the drawing opera- 
tions; costs were increased and control 
of drawing and production was seriously 
interfered with. From data on the main 
ore body, we knew that when a stope 
was at the peak of its production, draw- 
ing could be maintained at the rate of 
1,000 tons per day per 12,000 sq. ft. of 
undercut area. At this rate, the maximum 
daily tonnage to be drawn from one 
stope would be 4,000 tons and three 
stopes would have to be in production 
to furnish a total output of 10,000 tons. 


The stopes were laid cut.as shown in 
plan in Figures 1 and 2; the stope num- 
bers indicate the order in which they are 
undercut and drawn. The arrangement 
provides that the caved capping in the 
first stopes mined shall be allowed at 
least one year in which to settle and 
consolidate before the adjacent stopes are 
undercut, and separate stopes which are 
to be drawn at the same time, so that 
congestion of trains on the haulage level 
is avoided. A partition of ore 15 ft. in 
width is left between stopes to prevent 
dilution of the ore in a producing stope 
with capping from an adjacent com- 
pleted stope. 

Figure 5 is a sectionalized isometric 
view of an individual stope 150 ft. in 
width by 300 ft. in length. This shows 
the relative locations of the workings as 
well as the relative heights of ore and 
capping encountered under average con- 
ditions. The haulage level is 130 ft. 
below the bottom of the ore. Each stope 
is served by two haulage drifts 150 ft. 


apart driven parallel to and 75 ft. from 
the end lines of the stope. The grizzly 
level is situated 100 ft. above the haul- 
age level. The vertical distance between 
haulage and grizzly levels was made 100 
ft. in order to utilize the existing levels 
in the mine. This provides for an eco- 
nomical combination of haulage level 
drifts and transfer raises. This dis- 
tance may be varied to allow for the 
variations in the horizon of the bottom of 
the ore body with respect to the haulage 
level. A greater distance would result in 
a decrease in the amount of haulage level 
drifting and an increase in the footage 
of transfer raises needed to serve the 
same undercut area with the same raise 
interval on the grizzly level; it would also 
increase storage capacity in transfer 
raises. On the other hand, a vertical 
distance of less than 100 ft. shortens and 
simplifies the transfer raise system and 
provides a more accurate means of 
measuring and distributing the tonnage 
drawn. Three grizzly drifts spaced 50 
ft. apart run lengthwise of the stope on 
the grizzly level. From pony sets on the 
haulage drifts, and directly under the 
grizzly drifts, three-branch transfer 
raises are driven in pairs which hole at 
25 ft. intervals in the floors of the cor- 
responding grizzly drifts; a grizzly is in- 
stalled at each connection. From each 
grizzly a pair of grizzly raises is driven 
to connect with chute sets situated half 
way up to the undercutting level. From 
each square set four finger raises are 
driven to tap the undercutting level at 
intervals of 12% ft. in each direction. 
The sketch illustrates a stope which has 
been completely undercut and partially 
drawn. The caving, which is shown as 
having progressed to about one-third the 
height of the ore, has obliterated the 
boundary caving drifts on the lower 
boundary caving levels. 

The grizzly level, shown in plan in 
Figure 1, is the base of operations for 
all undercutting and drawing-and a con- 
siderable amount of development; 50 per- 
cent: of the entire underground force is 
employed on this level and the undercut- 
ting level which is served by it; 85 per- 
cent of the supplies consumed in the mine 
are used on or distributed from this level. 
The importance of the grizzly level led 
to its careful planning with special con- 
sideration for adequate ventilation and 
efficient distribution of supplies. 

The necessary blasting in drawing 
chutes during the shift requires a posi- 
tive and strong circulation of air through 
each stope. Air is forced to the grizzly 
level and distributed through each stope 
grizzly drift from the center cross cut of 
the level and exhausts through the ex- 
haust air drifts and exhaust air raises 
to the haulage level. The raises used 
for exhaust air are either transfer raises 
in completed stopes or transfer raises for 
proposed stopes driven in advance of de- 
velopment requirements. The circulation 
of from 3,000 to 4,000 cu. ft. of air per 
minute through each grizzly drift is re- 
quired to properly ventilate it. The 
amount of air passing through each 
grizzly drift is regulated by means of 
air doors placed at either end. 
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Trucks of supplies loaded on the sur- 
face are transferred to the grizzly level 
and delivered directly to each stope from 
the center crosscut. 

A scheme for the control of the caving 
of the stopes to, but not beyond their 
predetermined boundaries, and to assist 
jn the caving and breaking up of the ore 


in the stope was devised. The main ob- 
ject is to form vertical planes of weak- 
ness on all sides of the stopes to prevent 
the back of stopes from forming self- 
sustaining arches, which would obstruct 
the caving; at the same time it was nec- 
essary to avoid weakening the sides and 
ends so much that the back would cave 


sides. 


and drop out in huge blocks, or possibly 
in a single large block, as would be the 
tendency if the stopes were cut off by con- 
tinuous narrow shrinkage stopes on all 
The entire back of the stope 1s 
placed under a heavy strain when 
stope is undercut, and it tends to, 
actually does, spall off in comparat 
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Figure 3—Longitudinal section 
of a producing stope and of a Whats . 
and cross section of the produc- Store 
ing stope. The original heights 
of ore and waste, and the loca- 
tion of all development and un- . 
dercutting openings are shown. 
The finger raises have been pro- aw 
jected to the planes of the ee ab q i F 
sections 4 
ab q a 8 
Leven. 
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of this stope has been 
completed. The shaded 
area in the plan shows 
the progress of the un- 
dercutting 
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small pieces from the center toward the shown in plan in Figure 2 and in sec- ary planes are still further weakened by 
boundaries, and finally breaks up along tions in Figure 3. These drifts are drilling and blasting out the backs of 
the boundary planes. Another object of driven from a conveniently located man the drifts. These drifts are 4 ft. wide 
the planes of weakness is to prevent the and supply elevator, at vertical intervals by 7% ft. high, and the blasting out of 
caving of ore beyond the stope bound- of 30 and 45 ft., up to within 30 ft. of their backs produces a cut 14 or 15 ft. in 
aries. These objects are accomplished the top of the ore. This vertical interval height above each sublevel. In order to 
by driving boundary caving drifts around could readily be varied to suit different further weaken the corners of the stopes 
the perimeters of the stopes at various classes of ground. After the boundary where the tendency to cave is least, raises 
levels above the undercutting level, as caving drifts are completed, the bound- 4 to 5 ft. in diameter, are put up at each 
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corner from the undercutting level to the 
top boundary caving level; the raises are 
enlarged at each sublevel by drilling and 
blasting a cut 6 ft. deep out of the bot- 
tom of the boundary caving drift for a 
distance of 15 ft. along both drifts from 
the corner. The boundary caving drifts 
of later stopes serve as means of en- 
trance to the corners of the stopes which 
have been undercut. From these drifts 
the actual breaking up and caving otf the 
undercut ore may be viewed from time 
to time. 


DEVELOPMENT 


To explain the sequence of operations 
in developing and undercutting a stope 
it is advisable to divide the latter into 
two zones, the zone above the undercut- 
ting level (see Figure 5) containing the 
boundary caving drifis, and the zone in- 
cluding the haulage, grizzly and under- 
cutting levels. Work in the two zones is 
carried on _ simultaneously, the 
boundary caving work should be com- 
pleted, as a matter of safety, before the 
undercutting in the lower zone is started. 

Although there is often a vertical in- 
terval of several hundred feet between 
operations in the two zones, the work is 
closely related. The program of drifting 
on the different levels is laid out to serve 
a group of stopes as a whole and is car- 
ried on in the same general area on all 
the levels. It is often necessary to put 
up a transfer raise from the haulage 
level to the boundary caving drifts to 
handle the muck from the latter. In this 
case a transfer raise is put up in one of 
the stopes which is to be mined well in 
the future, so that the raise can be used 
for development muck exclusively for a 
long period of time. Since the drifts at 
the beginning of the development of a 
group of stopes gradually progress far- 
ther and farther from the fresh air 
channels, raises must also be driven from 
the haulage level to the boundary caving 
drifts to provide circulation of air. After 
the drifts and raises for a group of 
stopes have been designated and the time 
limits for completing them have been set, 
it is the duty of the engineer in charge 
of development to see that the different 
operations are started on time and to 
keep the superintendent advised as to 
progress made. 

The first development work on the 
lower levels is driving the haulage 
drifts. These are driven across the 
stopes at alternate intervals of 150 ft. 
and 165 ft. (see Figure 1) and are con- 
nected at each end by crosscuts. The 
empty ore trains enter the drift from one 
crosscut and the loaded trains leave them 
by the other as shown. 

From the haulage drifts transfer 
raises are driven from pony sets in- 
stalled on the regular drift sets; two 
raises from each pony set, one raise on 
each side of the drift. Pony sets are 
spaced 50 ft. apart, center to center, 
along the drift in each stope. The dis- 
tance between adjacent chutes in two ad- 
joining stopes is 65 ft. tc allow for the 
15-ft. pillar between stopes. Hand oper- 
ated steel doors of the arc type are used 
in the chutes. 

There are 12 main transfer raises to 
each stope. They are driven in a ver- 
tical plane at right angles to the haul- 
age drift at an inclination of 55° 20’. 
They are 4 ft. by 4 ft. in section, and 
are 108 ft. in length from pony set to 
grizzly level. Figure 6 is a view of 
the development openings shown pro- 
jected to the plane of the transfer raises; 
the chute sets and finger raises are in 
different vertical planes from the plane 


of the transfer raises and grizzly drifts 
as shown in Figure 7. The alignment 
and grade of a raise are obtained by 
sighting through a 4%-ft. length of %-in. 
pipe suspended from spads in the back ot 
the haulage drift by two light brass 
chains of such length that the pipe hangs 
at an inclination of 55° 20’. The spads 
are placed in the line of the raise by 
transit and a Brunton pocket transit is 
used to set the pipe at the proper incli- 
nation. The accuracy of the method is 
increased by placing a cap with a small 
hole in the center over each end of the 
pipe. 

From each of the 12 main transfer 
raises of the stope two branch raises 
are driven at the same inclination and 
in the same vertical plane as the main 
raise but in the opposite direction. When 
driving the branches, the raise men ob- 
tain entrance from the grizzly level. It 
is safer to climb down 50 ft. from the 
grizzly level to the place where the 
branch raise takes off from the main 
raise than to climb up 50 ft. to the 
branch from the haulage level. Other 
advantages of entering from the grizzly 
level are that the main raise below the 
branch raise intersection is available for 
the storage of broken ore and that con- 
gestion on the haulage level is relieved. 
The transfer raises should be carried 
well in advance of the development of 
the stope on the grizzly level. 

Table I shows the schedule for the de- 
velopment and undercutting of a stope. 
These schedules are prepared for each 
stope one year before production from 
that stope will be required. They also 
serve as progress records of the different 
operations. The schedule is shown in 
the first and last columns and the prog- 
ress record in the intermediate columns. 

The next work after the completion of 
the transfer raises is the driving of the 
grizzly drifts. Three of these, 50 ft. 
apart, are driven the length of the stope 
(see Figure 1). Every 25 ft. they con- 
nect with a transfer raise so the broken 
ore is shoveled directly into the raise or 
trammed to it in wheelbarrows. As soon 
as a grizzly drift has been driven a short 
distance past a transfer raise connection, 
a grizzly is built over the raise. This 
consists of three 45-lb. rails placed across 
the drift on two 10-in. by 10-in. string- 
ers, and the necessary blocks and end 
pieces. There are four openings in a 
grizzly, each 10 in. wide by 4 ft. long. 
Grizzly drifts are driven 4 ft. wide by 
6 ft. high. 

From both sides of the grizzlies the 
grizzly raises are driven at right angles 
to the grizzly drift. They are 3% ft. by 
3% ft. in size and are driven at an in- 
cline of 42 degrees for the first 14 ft. 
and then 9 ft. vertically. The chute set 
is afterwards installed in the upper part 
of the vertical section of the grizzly 
raise. 

A uniform and close spacing of draw- 
ing points in the bottom of the stope is 
necessary for complete extraction ot the 
caved ore in the stope and for proper 
control of the drawing of the stope. The 
chute sets, where the actual drawing is 
controlled, are located midway between 
the grizzly and undercutting levels and 
are spaced 25 ft. apart across and along 
the stope. From each chute set four 
finger raises are driven in line with 
the chutes to the undercut level, 
which they intercept at regular intervals 
of 12% ft. from center to center, as 
shown in plan in Figure 4. The man- 
ner in which this regular spacing is ob- 
tained in the Miami mine is unique, and 
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at the same time more easily and readily 
accomplished than is customary in other 
applications of this system. The chute 
sets are placed so that their sides form 
angles of 45 degrees with the ends and 
sides of the stope and with the line of 
the grizzly raise. (See Figures 4 ang 
y The accurate location of the sills 
for the chute sets is the key to the cor- 
rect spacing of the draw points, as the 
orientation of the chute set and the line 
of the finger raises are dependent upon 
it. The proper installation of these sills 
requires much skill. In order to orient 
the chute sets as described it is neces- 
sary to place one corner of the set di- 
rectly over the inclined section of the 
grizzly raise. (See Figure 7.) Since 
it is only 2 ft. 2 in. from the turn in the 
raise to the bottom of the chute set, it is 
difficult to make the hitch for this corner 
without breaking the ground out to the 
inclined part of the grizzly raise. In 
making room for the sills two rows of 
holes, one row above the other and in- 
clined upward, are drilled on all sides of 
the grizzly raise, a little above the levei 
of the bottom of the sills. The top row 
of holes is blasted first in order to give 
an upward break. The hitches are then 
squared up by moiling. If the ground 
above the inclined section of the grizzly 
raise breaks out, an A-set must be placed 
by the sill contractor without extra com- 
pensation. Owing to the importance of 
correctly locating the chute set the align- 
ment and elevation of each set of sills 
are carefully checked by the develop- 
ment engineer after they are completed 
and before the chute set proper is in- 
stalled. 


The next operation is the installation 
of the remainder of the chute set.’ Four 
finger raises about 3% ft. in diameter 
are then driven from each chute set to 
the undercutting level. 

The tops of all completed finger raises 
and transfer raises are inspected for 
missed holes by a boss or foreman before 
any drift connections are made with 
them, so that the men driving the drifts 
will not run a chance of drilling into a 
missed hole. The boss who makes the 
inspection records the fact by initialing 
the proper space on a chart of the stope, 
which is kept in a convenient place on the 
grizzly level. This chart also serves as 
a progress record of all the development 
work from transfer raise to undercut- 
ting. 

Development work, commencing with 
the transfer raise is carried on in a pre- 
determined order, depending on chiefly 
at which end of the stope undercutting is 
to start. If this operation is to be 
started at the north end and carried 
south, the grizzly drifts are started at 
the north end and driven south. The 
grizzly raises, chute sets and finger 
raises are completed in their turn, the 
work all progressing in the same direc- 
tion. This sequence of operations makes 
it possible to start undercutting at the 
north end of the stope while the develop- 
ment work is being finished at the south 
end. An exception to the above rule of 
order is that chute sets and raises at 
the corners of the stope are completed 
before all others, because the finger 
raises at the four corners must be pro- 
jected through to the boundary caving 
levels to facilitate the work on these 
levels. The sequence of operations 18 
also planned so that chute sets and 
raises which connect with undercutting 
level drifts are completed before those 
which are not required until actual un- 
dercutting is under way. 
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Figure 5—lhe 
stope is shown 
at an early 
stage of pro- 
duction before 
caving has 
progressed to 
surface. The 
enlarging of 
the corner 
raises and of 
the end bound- 
ary caving 
drifts is shown. 
Where the ver- 
tical interval 
between bound- 
ary caving 
levels is 30 ft., 
blasting of the 
backs oy the 
side drifts has 
not been found 
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To prepare the stope for the operation 
of undercutting four drifts and three 
crosscuts or fringe drifts are driven on 
the undercutting level. (See Figures 3 
and 4.) The centers of the outside 
drifts are 18% ft. from the sides of the 
stope. The interval between drifts is 
37% ft. The end fringes are driven 
across the end rows of finger raises. 
Their centers are 6% ft. from the ends 
of the stope. The center crosscut 1s 
driven along the edge of a row of finger 
raises near the center of the stope so 
that the crosscut lies within areas that 
will be opened up during the undercut- 
ting. 

Undercutting is started by enlarging 
one of the end crosscuts on the under- 
cutting level into a cut 8 ft. wide and 
22 ft. high. To raise the back of the 
crosscut to this height it must be drilled 
and blasted twice. The blasting is done 
in four sections, each section including 
37% ft. of the crosscut, and progresses 
across the stope in benches, i. e., while 
the second round of holes is being blasted 
along the the first section, the first round 
of holes is being blasted along the second 
section, etc. 

After the work in the end of the stope 
is finished, the undercutting is done from 
the longitudinal drifts. (See Figure 4.) 
Starting at the end of the stope where 
the cut was made rooms 8 ft. wide by 
25 ft. long are opened up at right angles 
to the longitudinal drifts as shown in the 
figure. The rooms are the same height 
as the drifts, or about 6 ft., and are 
made just long enough and wide enough 
to connect with the four finger raises at 
the ends of the room. The combination 
of rooms and drifts provides for the un- 
dercutting level connection with every 
finger raise before the final undercutting 
operation of undermining the pillars 
around the rooms. After.the rooms have 
been opened up horizontal holes are 
drilled in their sides and one end in suffi- 
cient number to provide for the break- 
ing up of the pillars. Rooms are opened 
up and blasted in order across the stope, 
as shown in plan in Figure 4, in such 
order that the line between the under- 
cut area and the area being undercut 
lies diagonally across the stope. The 
backs of the rooms are not drilled ex- 
cept where the ground is exceptionally 
hard. When undercutting has reached 
the end of the stope, a vertical cut is 
made similar to that made at the start. 

Instructions regarding workings which 
pertain to the development of a group ot 
stopes as a whole are issued to the min- 
ing staff from time to time by the super- 
intendent in typewritten orders; the work 
of developing and undercutting individ- 
ual stopes is done according to the sched- 
ules for stope development previously de- 
scribed. It is the duty of the engineer 
in charge of development to assign the 
proper number of men to the different 
working places when the latter are vur- 
dered or scheduled to start; to see that 
the men best fitted to the different classes 
of work are put at that work, and to 
keep the superintendent advised of the 
progress of all development and under- 
cutting work. Progress in individual 
stopes is recorded on the stope schedules 
(see Table I), which are the principal 
guides used by the development engineer 
in distributing the men. The different 
operations in each stope are kept on 
schedule by varying the men assigned to 
them, but the total number of men on 
development and undercutting is kept at 
a very constant figure. 

The undercutting and development 
work is more lucrative for the miners 


than any other work in the mine, since 
all of it is done on contract. The best 
and steadiest men naturally gravitate to 
the job at which they are the most skill- 
ful and at which they can make the most 
money. The work is done best and 
quickest by keeping the same men at the 
same jobs and the rate of progress can 
be more reliably estimated than it could 
be if the work was done by men inex- 
perienced in this work. If the supply of 
men for any kind of work runs short, 
recruits are taught the work by placing 
them with the experienced workmen. 

Contract work is done on the piece- 
work system with regular wages guar- 
anteed. The development engineer keeps 
records of the amount of work done on 
contract (except the raises and drifts 
which are measured by the surveyors) 
and sets the rates to be paid. It is there- 
fore his duty to see that the work is 
done correctly before it is paid for. 

Table II shows contract rates for labor 
only, distribution of men, and rates ot 
progress for the different development 
operations. The driving of the bound- 
ary caving drifts requires a fairly con- 
stant number of men. A drift crew on 
this work consists of a machineman and 
a mucker who work together in the same 
face. Many of the crews have been on 
this work exclusively since it was in- 
augurated. On the grizzly level it is pos- 
sible to assign to one crew a number of 
places which they can work simulta- 
neously. It is not unusual for a grizzly 
raise man to drill rounds in two raises, 
blast them at lunch time, and repeat the 
performance in the latter half of the 
shift. The chute set and finger raise 
crews need to have a number of working 
places, because after a round of holes is 
blasted for a chute set or in a finger 
raise some time must elapse before the 
smoke and gas clear out, since these 
working places are necessarily dead ends. 
One crew, composed of a timberman and 
machineman, installs practically all the 
grizzlies in the mine. A similar crew in- 
stalls all the sills for the chute sets. 
Undercutting is intermittent since a 
stope is usually undercut in less than 
two months and new stopes are brought 
into production at the rate of one every 
three months. The miners who work at 
the undercutting must, therefore, be as- 
signed to other work about one-third of 
the time. This is not difficult as most 
contractors are proficient at two or three 
different kinds of work. Records are 
kept of each man’s performance at each 
type of work as an aid in making the 
proper assignments. 

Unit costs of development and under- 
cutting operations are shown in Table III. 
These costs represent the direct charges 
only, i. e., direct supervision, labor anda 
supplies and transfer of rock broken to 
the haulage level. They do not include 
any charges for electric haulage, hoist- 
ing, ventilation or other general under- 
ground mining expenses. The cost per 
chute set shown in this table includes 
the cost of chute set and grizzly raise 
combined as one unit. 

All the contracts in the mine are listed 
in typewritten orders, which are revised 
and reissued daily by the development 
and stope engineers. The numbers of the 
contracts and the location and descrip- 
tion of the work to be done are given as 
well as any orders which the superin- 
tendent, assistant superintendent, fore- 
man or surveyors wish transmitted to the 
bosses. Each foreman and boss receives 
a copy of the orders which apply to his 
section of the mine. They are issued 
daily at the beginning of the 3 »n. m. 
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shift, are passed on at the end of that 

shift to the 11 p. m. shift, and from the 

latter to the 7 a. m. shift. The develop. 

ment and undercutting work is done 

chiefly on day shift, so orders for this 

work are issued in the morning. 
DRAWING 


Chuie sets are numbered from 1 to 72 
as shown in Figure 4. Chutes are let. 
tered A, B, C, D, in a clockwise dj- 
rection, starting with the chute which 
is over a man’s left shoulder as he goes 
up the grizzly raise. Drawing opera- 
tions are directed by stope engineers, 
each of whom supervises two stopes, 
Under the stope engineer are a draw 
boss, sealer, and a varying number of 
chute tappers and chute blasters on each 
of the three shifts. The stope engi. 
neer prepares a drawing schedule daily 
which lists the individual chutes which 
are to be drawn and the amount to be 
drawn from each. 

Normally the daily orders call for the 
drawing of 50 tons from each chute 
specified, and each shift is assigned a 
specific chute in all sets that are to 
be drawn, i. e., one shift is assigned 
“A” chutes, the following shift “pg” 
chutes, and so on. It is desired, and 
every effort is made, to draw each stope 
evenly over its entire area, and draw- 
ing orders are essentially for this pur- 
pose. The necessity of varying the rate 
of drawing from individual chute sets 
and chutes is due to the following fac- 
tors: The actual condition of the indi- 
vidual chute as observed by the drawing 
engineer, as to the presence of capping 
or low grade ore, state of repair of and 
amount of weight on the chute set; 
distribution of required production 
among the different stopes, necessity of 
regulating the grade of the total pro- 
duction, and the distribution of tonnage 
to facilitate haulage operations. 

The stope engineer inspects every day 
all chutes listed on the draw sheet. He 
notes the condition of the ore in all the 
chutes, removes chutes in which cap- 
ping shows from the drawing list, lists 
the chutes which need drilling or blast- 
ing, and in general makes sure that 
drawing is proceeding according to in- 
structions. Chutes in which capping 
shows up prematurely are sealed for 
two or three weeks before being placed 
on the drawing list again. During this 
period the drawing of the chutes around 
the sealed one breaks up the wall of the 
funnel, and the chute may then be un- 
sealed and ore drawing resumed with 
satisfactory results. 

Chutes running ore of questionable 
grade are from time to time placed on 
the orders for a trial draw of 25 tons, 
and are then inspected and sampled be- 
fore being again drawn regularly. 

The total tonnages drawn from each 
chute are posted in the stope engineer's 
notebook every two days by the tonnage 
clerk. At the end of each half month 
the total estimated tonnage remaining in 
each chute is posted. Longitudinal stope 
sections for every line of chutes based 
on remaining tonnage are also carried 
in these notebooks. The stope engineer 
thus has with him when he goes through 
the stope an accurate record of the 
stope’s condition, which is always within 
two days of being up to date. 

The engineer is also guided in mak- 
ing out his drawing orders by reference 
to plans of sublevels and numerous se¢- 
tions through the stope which have been 
previously prepared and which show de- 
tailed geology, intrusions of capping, 
oxidized ore and low-grade ore into the 
stope. 
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Figure 6—The 
finger raises, 
grizzly raises 
and chute 
sets have been 
projected to 
the plane of 
the transfer 
raises and 
grizzly drift. 
The chute set 
is shown, not 
in section, but 
as a side view. 
The grizzly 
raise, chute 
set and finger 
raises are 
shown in 
greater detail 
in Fig. 7 
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Fig. 7—A side 
view of the 
chute set and 
sectional views 
of the grizzly 
raise and fin- 
ger raises are 
shown in the 
elevation. 

plan shows the 
orientation of 
the chute set 
with respect to 


the grizzlydrift 
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Figure 8—A graph of the total mining costs of an individual stope showing the total 
costs per ton for stopes of varying thicknesses and tonnages of ore 


Marker blocks with brass number tags, 
12 in. by 12 in. by 12 in., placed in holes 
bored in two faces of the blocks, are 
planted at 25-ft. intervals around all the 
boundary caving drifts and in such 
other locations in the stope as are ac- 
cessible on the boundary caving levels. 
The brass tags are marked with the 
number of the stope, the level on which 
the block was planted, and its location. 
When, during the drawing of the stope, 
the blocks come out on the grizzly level, 
the set and chute through which 
each block comes is noted. The position 
from which muck is coming can thus be 
ascertained whenever a block is recov- 
ered. The places where the blocks are 
planted and the places where they come 
out on the grizzly level are platted. If 
the blocks drop vertically, it is evident 
that the ore is being drawn correctly, 
1. e., each finger raise is drawing the ore 
directly above it. Where a block shows 
much horizontal movement, the finger 
raise through which it is recovered is 
drawing ore that should come through 
another raise, and the drawing is cor- 
rected accordingly. 

The draw boss makes out drawing lists 
for his tapper crews from the draw 
sheet furnished him by the stope engi- 
heer and supervises the work of drawing 
the ore. A tapper crew consists of a 
chute blaster and chute tapper, one of 


whom draws the ore from the chute set 
while the other keeps the grizzly clear. 
If the chute hangs up, the chute blaster 
attempts to bring it down by blasting. 
The draw boss also has chute blasters 
who do not draw ore but blast the diffi- 
cult chutes to get them ready for the 
tapper crews, and chute drillers who drill 
and blast packed chutes. In all chute 
blasting, except that in drilled chutes, 
electric blasting caps are used which 
are detonated by means of small hand 
batteries. The advantages of electric 
caps over fuse and ordinary caps are: 

1. Possibility of a bomb, already spit, 
falling down the transfer raise is avoided. 

2. Bombs can be placed in high chutes 
to better advantage. 

3. Less delay is caused on account of 
smoke. 

4. No delay is caused in waiting for 
missed holes. 

Sealing of chutes is done by tacking a 
strip of cardboard to the chute door 
and chute side in such a way that the 
door can not be removed without break- 
ing the seal. The latter is marked with 
the date, shift and initials of the sealer. 
Sealing is done by the draw boss and 
sealer working in conjunction. All 
chute sets on the drawing list are in- 
spected before the tapper crews enter to 
make sure that all chutes are sealed. 
The same sets are inspected after draw- 


ing is finished, for the purpose of seal- 
ing the chutes which have been drawn 
and to note any infractions of drawing 
instructions. The sealer also visits all 
chute sets in the stope, not on the draw- 
ing list, to see that the seals are all 
intact. 

The maintenance of chute sets, grizzly 
raises, grizzlies, grizzly drifts and trans- 
fer raises is closely related to and ma- 
terially affects all drawing operations. 
The stope engineer inspects and records 
the condition of all stope openings and 
lists all repair work in the order in 
which it is to be done. The order is de- 
termined by the drawing requirements. 
About 75 percent of this maintenance 
work is done on contract by a crew whose 
number is fairly constant and who have 
been specially developed for this class of 
work. The stope engineer assigns all 
contracts, designating what men are to 
be placed and the rate to apply on each 
contract. 

When the finger raise system of min- 
ing was first started, it was attempted 
to measure the amount of ore drawn by 
means of trap doors, which were installed 
about 20 ft. below the grizzlies. The 
number of tons which each raise would 
hold between the door and the grizzly 
was computed. The doors were held shut 
by %-in. cables which ran from the door 
to the grizzly through %-in. pipe. On 
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the grizzly end of the cable there was ~~ eee = = —— a 
a handle which hooked over an iron pin TABLE I—DEVELOPING AND eee ee SCHEDULE AND PROGRESS RECORD 
in a post. When the hook was released NO. TOPE 
from the pin, the door opened of its own ——s 
Scheduled 25% 50% 75% Scheduled 
to start Started Complete Complete Complete Completed to complete 
of ore drawn but was discarded for’ a” * Pransfer raises ............ Jan. 1 Dec. 20 Jan. 29 Mar. 14 May 13 June 10 June 1 
number of reasons. The ore had to be Grizzly level drifts.......... Mar. 15 Feb. 11 Mar. 15 Apr. 30 May 25 June 24 June 15 
. i a Ee ee Apr. 15 Apr. 3 May 1 May 15 June 10 June 30 Aug. 1 
drawn slowly when the pocket had been Chute sets ............. .-»May 1 Apr. 15 May 5 June 6 July 7 Aug. 11 ~~ Sept. 1 
nearly filled so as not to flood the griz- raises to undercuting Mey 15 Mer 18 3 
y ay une uly ug. ept. 
aly. The Peas foxy od chute gm Undercutting level drifts.... Aug. 1 July 6 Aug. 2 Sept. 2 Oct. 1 
not tell when the pocket was full, ut Undercutting ...... arr Oct. 1 Oct. 12 Nov. 8 Nov. 15 Dec. 1 
had to draw according to the instruc- Boundary Sept. 1 
“ : ing an asting boun 
tions of the man on the grizzly. As a ary caving drifts......... Sept. 1 Aug. 25 Sept. 6 Sept. 18 


result, drawing had to be stopped and 1 
started several times nee the right _— 
amount was drawn. Difficulty was ex- , 
perienced in emptying the pocket. The TABLE II—DISTRIBUTION OF DEVELOPMENT AND UNDERCUTTING C1 CREWS WITH AVERAGE 


t PERFORMANCE AND CONTRACT RAT 
door opened easily enough, but large 


boulders often caught on the timbers to Man Feet 
which the door was fastened and either advance 
’ equire per man ontract rate for of men assign 
Kind of work Crew per unit shift labor only to operation 
boulders could seldom be dislodged ex- Boundary caving drifts. |} machineman} 2.5 $2.75 & $3.00 per foot 40 
cept by blasting. The blasting was hard Transfer raises ....... 2 machinemen ........ 4 to 4.5 $1.75 per foot 6 to 8 
on the doors and cables and many had _ Grizzly drifts ......... 1 machineman ........ 5 $1.50 per foot 2 to 4 
to be replaced. Grizzlies {itimberman } 4 $10 & $1 i 2 
) 1 machineman { $12 per grizzly 2 
carded, the method of ore measurement machineman 1 $18 per raise 2 to 6 
now in use was adopted. Each tapper chute set sills........ fo ~ a eee $20 per set 2 or 3 
crew is assigned to chutes which dis- {1timberman ) 
charge into several main transfer raises. ) 1 machineman $42 to $47 per set 8 to 14 
These chutes are listed in the order in a 1% 10 $12 per raise 4 to 8 
méercutting .......... % = per room 12° 
which they are to be drawn, so that an Undercutting level drifts 1 machineman ........ 8 $0.80 & $1.00 per foot 2 to 10* 


interval of at least 30 minutes occurs 
between the time of drawing two dif- © Titereatieent 
ferent chutes into the same transfer : 
raise. This allows time for the haulage 
level train crew to load and record the 
cars drawn from each chute sepa- 


TABLE III—REPRESENTATIVE DEVELOPMENT AND UNDERCUTTING UNIT COSTS 


rately. The tapper crews eStimate the Air drill Total 
amount of ore drawn each time and Work done Labor Supplies expense per unit 
the train crews measure it by keeping joniage arifts 6,700 ft $11.03 $5.21 $1.41 $17.65 
account of the cars drawn. The tapper Haulage track, trolley wire & bonds. 7,595 ft. 1.08 1.42 sees 2.50 
crew mark on their list, opposite each goundary caving drifts................{ 12,179 ft. (untimbered) ) 4.68 1.77 86 7.26 
_chute drawn, the estimated tonnage, the 
time when drawing was started, and the Transfer raises ..................00005 “ass = yore are ) 3.62 2.21 1.05 6.88 
time when drawing was finished. The Chute sets ................0eeeeeeeees 666 sets 177.11 182.61 47.31 357.03 
draw boss at the end of the shift com- Finger raises ....... 4,608 ft. -90 -62 .36 1.88 


a d ; 7, > 
bines the tapper crew reports on a draw a ee ne level drifts.............. 1,500 ft. 1.14 85 50 2.49 


boss uses the upper half .of the space 
allotted to each transfer raise for his 


report; the time elapsed in drawing the DRAW BOSS REPORT 


chutes is shown graphically by a hori- 
zontal line; the tonnage estimated to _W&5Q HAULAGE DRIFT STOPE N¢__Z___ DAY SHIFT Aug. 15 1927_ 
have been drawn is marked above the = 
time line, while the number of the chute a ~~ 7AM 8 cS) 10 TT 12M 1PM. 2 
is The motorman 
on the haulage level makes out a report ORAW BOSS 
was started and the time when loading HAULAGE _ 
was finished for each trip made during N nner port | 52E 
the shift, the numbers of the transfer ORAW BOSS AG 40 
raises drawn, the order in which they E/7 SSSR 2A Gé) 
were drawn, and the tonnage drawn from HAULAGE = ly fs tt 
each raise for each trip. The tonnage 4BIE 
clerk combines the motorman’s report DRAW BOSS 
with the draw boss report as shown. The £67 sussicsce 4 eae) 
encircled figures are the tonnages ar- HAULAGE Bae BE rT 
rived at by the tonnage clerk in combin- N eee Od BE 
ing the two reports. When a train leaves DRAW BOSS TI 
a transfer raise hung up or with ore in REPORT 22 
it, the tonnage drawn on one trip must £67 HAULAGE Bee J 
be combined with the tonnage drawn on s REPORT 56-E, 
the following trip when the raise 1s Snir aioe 7 | 
pulled empty. The tapper crew’s esti- REPORT Zz) 
mates of tonnage drawn average about 1 
90 percent of the actual tonnage as re- N REPORT é 
ported by the motormen on the haulage ——T 
level. After the tonnage clerk has trans- RCP Gr 
ord books, these reports are returned to Ss nau sat M 
the draw bosses so that they may see how - 
closely their tappers are estimating. veceno { ert emery 

The ore is transferred on the haulage ~ H*RAISE HUNG UP Gnaw Goes 


level from the transfer raises to the 800- 
ton skip loading pocket in trains, con- Table 1V—Combined haulage level and draw boss reports showing method 
sisting of thirty 78 cu. ft. gable bottom of allocating tonnages drawn from transfer raises to individual chutes 


j 
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TABLE V—TOTAL MINING COSTS OF THE 
THREE STOPES WHICH HAVE BEEN COM- 
PLETED 


Total tonnage produced................ 3,450,260 
Costs 
per ton 
Haulage level drifts.............. 30.0099 
Haulage level tracks............. -0010 
Haulage level trolley and bonds... -0004 
Haulage level loading chutes..... -0018 
Transfer raises .0173 
Grizzly level drifts & grizzlies... -0121 
Chute sets and grizzly raises.... 0282 
Total development $0.0707 
Finger raises to undercutting level .0111 
Undercutting level drifts......... .0062 
Sub level boundary caving drifts. . .0369 
Undercutting on undercutting level .0137 
Maintenance of chute sets, grizzly 
Total -0691 


Total cost of ore delivered to haulage level $0.2077 
0 


Ventilation and sanitation. . -0190 
General underground expense..... 0124 
Engineering and sampling........ 0135 

-1782 

Total mining cost.................. $0.3859 


TABLE VI 


Tons per shift 
Drawing Maintenance Total 
319 319 


Tbrmen and helpers.. 5,546 440 408 
Machinemen ......... 1,465 6,365 1,282 
Muckers 2,454 4,350 1,569 
Sealers 1,774 1,774 
Stope engrs. ......... 5,538 50,004 4,986 
Miscellaneous 65,099 3,698 3,499 

121 $24 88 

Total shifts ... 28,471 10,643 39,114 

Total tonnage drawn............. 3,450,260 


side dump cars, hauled by two 6-ton 
trolley locomotives operating in tandem. 
Four trains on each of three shifts are 
required to handle the stope production. 
The track grade is 0.4 percent in favor 
of the load. The average distance of the 
round trip from transfer raise to the 
shaft is 8,000 ft. A train crew consists 
of one motorman and two trainmen, who 
load cars from the transfer chutes and 
dump them in the skip loading pocket. 
Each train hauls an average of 950 tons 
per eight-hour shift. The haulage cust, 
including loading, hauling, dumping, 
maintenance of haulage level and equip- 
ment, is $0.068 per ton-mile. 

The ore is hoisted to a 1,000-ton ore 
bin at the surface crushing plant by two 
10-ton skips operating in balance at the 
rate of 650 tons per hour. 

The total production to August 1, 1927, 
by this system was 7,371,506 tons of 
ore. Eight stopes have been developed 
and undercut, and of these stopes 1, 2 
and 3 have been completely drawn. 
Numbers 4 and 5 have yielded their esti- 
mated tonnage, but are still producing a 
small amount of ore. Stopes 6, 7 and 8 
are furnishing most of the tonnage re- 
quirements. Stopes 9, 10 and 11 are in 
various stages of development. 

The costs of mining 3,450,260 tons of 
ore produced from stopes 1, 2 and 3 are 
shown in Table V. 

Mining costs for a single stope are 
shown graphically at various stages of 
production in Figure 8. The abscissae 
represent the number of tons yielded at 
any stage of production. They also rep- 
resent the heights of ore above the un- 
dercutting level equivalent to the dif- 
ferent tonnages. The tonnage credited 
to each stope includes the production 
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from development work for that stope. 
This amounts to approximately 20,000 
tons per stope, and largely accounts for 
the high cost per ton of the early pro- 
duction from the stope. The ordinates 
represent the total accumulated cost in 
dollars and cents per ton at all stages 
of production. In the upper right-hand 
corner of this chart is a table based on 
these costs. This table shows the total 
mining costs per ton for developing and 
mining stopes of various thicknesses of 
ore and the reductions in costs for in- 
creasing thicknesses of ore. These min- 
ing costs include development cost of 
$0.0707 per ton, which represents the ac- 
tual cost of haulage level drifts, trans- 
fer raises, grizzly level, grizzly raises 
and chute sets for that portion of the 
ore body served; direct stoping cost, 
which includes finger raises to undercut- 
ting level, opening up and blasting in 
the undercutting level, and all work in 
connection with the boundary caving 
drifts and stope corner raises above the 
undercutting level; all drawing expenses 
and maintenance of square sets, grizzly 
level and transfer raises, and the gen- 
eral mining costs, which include haulage, 
hoisting, lighting, ventilation, pumping, 
general underground expense, engineer- 
ing, sampling, mine surface and accident 
expenses. These costs do not include 
general expenses of administration, 
taxes, etc. 

The average number of tons mined per 
man underground for the year 1926 was 
28.2 tons. The average number of tons 
mined per man in the mine department 
for the same period was 24.35 tons. 

Data of labor performances in the 
drawing operations are shown in Table 
VI. 


The cost of explosives used in drawing 
was $0.0063 per ton of ore; 34.51 tons 
of ore were drawn per pound of explo- 
sives. Timber used in drawing and 
maintenance of chute sets, grizzly 
raises, grizzly drifts and transfer raises 
amounted to .21 ft. b. m. per ton. 

Average number of tons of ore drawn 
from each chute set was 15,541 tons. 
Average number of tons of ore trans- 
ferred through each transfer raise was 
93,246 tons. 


EXTRACTION DATA FOR THE FIRST THREE 
COMPLETED STOPES 


Estimated tonnage undercut 2,861,995 
Tonnage produced ......... : 3,450,260 
Percentage of estimated tonnage re- 

Estimated grade of ore undercut 1.1142% 
Grade of ore produced..... 1.0097 % 
Percentage grade extraction......... 90.621 % 
Percentage copper extraction 109.243% 


The high copper and tonnage extrac- 
tions which are shown are accounted for 
in part by the drawing of low grade cap- 
ping, overlying gob and some overlying 
oxide ore which were not included in the 
ore estimates. 

Average daily production from each of 
these stopes for the entire period in 
which drawing operations were con- 
ducted, was 3,124 tons; 90 percent of the 
total production was produced at the rate 
of 4,000 tons per day. 

Accurate records were kept of the con- 
dition of all ore drawn from each indi- 
vidual chute and the combined results of 
the three stopes showed that 78 percent 
of the original estimated tonnage was 
drawn clean with no admixture of waste 
capping. Dilution with capping first 
occurred when about 25 percent of the 
estimated production had been obtained. 
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This paper was prepared by J. H. 
Hensley, Jr., mine superintendent; E. V. 
Graybeal, chief mine engineer, and A. J. 
McDermid, development engineer. 


TREASURY DEPARTMENT 
FILES ANSWER TO SILVER 
PRODUCERS SUIT 


The answer of the Treasury Depart- 
ment to the suit of the American Silver 
Producers’ Association, to compel the 
purchase by the Treasury of 14,589,730 
ounces of silver at $1 per ounce to com- 
plete transactions under the Pittman Act, 
was filed in the District of Columbia 
Supreme Court October 17. 

The government asked the court to 
dismiss the suit on the ground that the 
requirements of the Pittman Act have 
been fulfilled and that mandamus com- 
pelling the purchase of this silver would 
have the effect of enforcing a contract 
against the government without its being 
a party to the proceedings and without 
its consent. It is pointed out that the 
silver interests “have a plain, complete, 
and adequate remedy at law by suing in 
the Court of Claims.” 

The government’s brief says that be- 
cause silver is now selling at 55 cents 
an ounce, the purchase by the govern- 
ment of the silver involved at $1. per 
ounce “would mean a gift of $6,493,529 
te producers of silver and throw upon 
the Treasury the burden of carrying at 
an artificial price 15,000,000 ounces of 
silver which is not needed by the gov- 
ernment. 

“The claim of the silver interests is 
based upon a technical and unwarranted 
interpretation of the Pittman Act as 
applied to transactions in the Treasury. 
They contend that the transactions were 
irrevocable allocations of silver for sub- 
sidiary coinage under the act.” 

Contention is made that the acts which 
the silver interests seek to compel the 
Treasury to perform are not purely min- 
isterial. It is claimed that the Pittman 
Act states that the silver purchased from 
American producers “may be resold” for 
subsidiary coinage “under rules and 
regulations to be established by the Sec- 
retary of the Treasury.” The act also 
states that “sales” of silver bullion “may 
be made” for subsidiary coinage. 

“There was nothing in the Pittman Act 
which prevented the Treasury from pur- 
chasing silver for subsidiary coinage 
from other than the American silver pro- 
ducers at any time during the period 
that purchases were being made to re- 
store the silver-dollar situation,” says 
the answer. “The Secretary could have 
purchased silver for subsidiary coinage 
in the open market on competitive bids 
without regard to whether the silver was 
of American or foreign origin at any 
time during that period.” 


BY 

1 

7 


GOVERNMENT OWNERSHIP 


(Continued from page 816) 
cent of the local and state tax burden. 
“If amusements, food, clothing and 
necessities were all taxed,” says this 
writer, “the people would be quick to 
realize their burden.” 

The ability of government to issue tax- 
exempt securities at artificially high 
prices compared with the rates of inter- 
est paid, offers an incentive to make 
large expenditures upon public works 
of various kinds, which probably would 
not be provided by private capital. It 
is a remarkable fact that almost every- 
body complains of mounting taxes and 
yet a majority of those who go to the 
polls usually vote for every proposal to 
make public expenditures and thereby 
increase the taxes. 

Opposed to one of the writers quoted 
above is one who believes that if a pri- 
vate and bonded company were operat- 
ing the Post Office Department, it would 
be able to reduce postage rates, with 
improved service, instead of producing 
an annual deficit. 

A large national association says that 
by building up favorable public relations, 
government encroachments will be pre- 
vented. State boards of control, state 
budget bureaus, and similar bodies are 
recommended to control expenditures of 
the taxpayer’s money. 

One group advocates a reorganization 
of all government agencies and placing 
the responsibility for their operation di- 
rectly upon the shoulders of the Presi- 
dent of the United States (!). 

“Some day,” says a well-known law- 
yer, “The American will learn what is 
undreamt of in his philosophy, that there 
are human interests greater than the de- 
sire for efficiency, size and high organ- 
ization. The American is wholly indif- 
ferent to centuries of experience in 
government, wholly indifferent to any 
philosophy of life than that of economic 
achievement. When he realizes his view 
is not eternal verity but a mere hypothe- 
sis as against other hypotheses, he will 
be willing to study the experience of 
other nations. Then, he will realize that 
the oiled machinery of paternal govern- 
ment is run at the sacrifice of much that 
is vital to a sound national life.” 

In all the instances quoted by these 
hundreds of replies, none offers a more 
interesting case than that of the state- 
operated Barge Canal in New York. The 
state maintains a traffic bureau which 
urges shippers to patronize the canal and 
gives full information regarding rates 
charged by the parties who operate boats 
on it. This waterway and service the 
state provides free of cost for the use 
of those who directly compete with a 
number of the largest taxpayers of New 
York. 

This canal is a heavy drain upon the 
resources of the state. More than $230,- 
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000,000 of the taxpayers money has been 
spent in constructing and maintaining it 
since 1905. In the last six years alone, 
the total freight on the canal has been 
only 9,842,884 tons while the salaries, 
maintenance and operation paid out by 
the state in the same period have been 
$18,446,077 or more than $1.87 for every 
ton moved, not including the interest on 
the $12,651,000 spent in the same period 
on new construction and permanent bet- 
terments, the total of which is now in 
excess of $170,000,000. 

As proof of the adage that “Differ- 
ence of opinion makes horse races,” we 
quote a national figure in political life, 
who says: 

“If our competitive system be the 
right system, and our Government there- 
for maintained by taxes, why have any 
tax-exempt securities at all? The best 
solution of the tax problem, in my 
opinion, is in. government ownership and 
management of all industries.” 


Of similar import is the opinion of an 
economist who thinks that there is no 
encroachment of government in business, 
and that all these matters are simply the 
experimental ebb and flow of national 
life. 

Another says that private industry is 
shouting from fear, and that economic 
laws will cure competition. This, it 
might be pointed out, would be more 
surely the case, if governmental oper- 
ation had the same overhead and depre- 
ciation items to consider, that private 
business must take into consideration. 

In conclusion we quote a retired man 
of affairs who feels that the trouble 
today is too many men who are ardent 
capitalists and individualists when their 
own property or business is concerned. 
It should be axiomatic among business 
men and property owners that no single 
business or industry can be lifted out of 
the mass of privately conducted enter- 
prise, endowed with the attributes of 
sovereignty and subsidized by taxation 
without every other industry and busi- 
ness feeling the baneful effects of such 
a procedure. 


PLAN FOR REHABILITATION 
OF HYDRAULIC MINING 


(Continued from page 820) 


in practically the same form again at the 
first opportunity. 


GENERAL REMARKS 
The principal opposition to the Cloud- 
man bill and to any thought favoring a 
resumption of hydraulic mining comes 
from the people of the Yuba and Sutter 
County low lands. Their districts suf- 
fered the most from the effects of the 
unrestricted hydraulic mining of the 
early days, and the memory still rankles 
of the long and bitter fight before the 

mines were finally shut down. 
It does not seem possible, however, 
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that they will persist in their opposition 
if they will carefully study the present 
proposed plan, and especially its details 
as to the Yuba River, in which they are 
most interested. 

Let me conclude this paper with a 
short summary of the most outstanding 
results, as I see them, to be expected 
from a resumption of restricted hydraulic 
mining, and show how it ties in with the 
best interest of every phase of develop- 
ment of the Sacramento Valley. 

1. The employment of many men and 
the expenditure of the large sums of 
money necessary for the construction of 
the dams, flumes, and ditches, bedrock 
tunnels, and for the re-equipping of the 
mines will immediately and _ directly 
benefit merchants, farmers, manufactur- 
ers, transportation and power companies, 
and in fact everyone, for a period of 
several years. Thereafter for many years 
the operation of the mines and their 
gold production would insure prosperity 
for a large section of the State. 

2. The farmers immediately will be 
benefited directly by the new market for 
their products, and by provision of per- 
manent diversion facilities for irrigation 
water from the present natural flow of 
the streams, later on to be augmented in 
summer months as flood waters stored 
for mining purposes are released; indi- 
rectly by the improvement in stream and 
flood control. 

3. Electric power production will be 
increased in low cost plants close to the 
load center, especially later on when 
water stored in hydraulic mine pits can 
be used to replace steam plant units in 
low-water summer months. 

4. The impounding of both natural and 
mining débris behind the dams will re- 
sult in increased scouring out of the 
stream channels below, and will have a 
very large and beneficial effect in the 
working out of present stream and flood 
control problems. 


MINING EXHIBIT AT UTAH 
FAIR SUCCESSFUL 

For the first time in the history of the 
Utah State Fair a comprehensive mines 
and minerals exhibit was a notable part 
of the forty-ninth state fair held during 
the week of October 1. A. G. Mackenzie, 
member of the state fair board and sec- 
retary of the Utah Chapter of the Ameri- 
can Mining Congress, was in charge of 
the mines and minerals exhibit. 

The exhibit of minerals included not 
only the metals, coal, and oil but also 
the nonmetallic minerals, such as clays, 
cement and plaster material, salt, build- 
ing stone—in fact, all of the commercial 
minerals to be found in Utah. 

Models of mines and of mills were used 
to illustrate to the laymen the progress 
made in mining and metallurgy in recent 
years. 
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EAR of overproduction is the 
basis of most restrictive legisla- 


tion is the belief of Iron and Coal 


Trades Review, which editorially points 
out that: 


“Fear of overproduction is at the 
back of nearly all restricted move- 
ments, whether they aré called tariffs 
or trusts or trade-union rules. Some- 
thing is clearly wrong with the eco- 
nomic structure of the civilized world 
when we have so many elementary 
needs unsupplied and so many willing 
workers whose labor appears not to 
be wanted at the moment. The de- 
mand is certainly there but it is not 
what economists call an ‘effective de- 
mand,’ that is to say there are men 
wanting goods and services which ex- 
isting organizations are ready to sup- 
ply, but they have not the power to 
buy. In reality, the power to buy is 
created by the power to produce, for 
all trade is an exchange of goods and 
services, money being merely the 
counters or tokens used to facilitate 
the exchange. 

“Behind all these, restriction lies in 
the belief that control, of one kind or 
another, is necessary in order to pre- 
vent the supply outrunning the de- 
mand. In reality supply and demand 
react upon one another; you can not 
check one without checking the 
other, though the effects of your re- 
strictive action may not be visible at 
the moment. It is this time lag that 
seems to justify a restrictive policy. 
People can see that if there are more 
buyers than sellers in a particular 
market, business will be brisk and 
prices good; they do not see so clearly 
that the buyers in their market are 
the sellers in some other market, 
otherwise they would not have the 
wherewithal to buy. Nearly every 
country appears to have a productive 
capacity far beyond its consuming 
capacity; therefore every frontier is 
guarded by customs-house officials 
with instructions to keep out foreign 
goods. Many countries carry this 
principle too far, failing to recognize 
that one can not sell without buying. 
It is clear that science, which has 
done so much to increase productive 


San Francisco Chronicle 


Home Again 


capacity, has not been applied too suc- 
cessfully to distribution. 

“John P. Bibby, in a letter to ‘The 
Times’ (London) blames the trade 
unions for the terrible amount of un- 
employment from which Great Britain 
has been suffering during recent 
years. Starting with the sound prin- 
ciple that, under the law of supply 
and demand, the price of an article 
begins to fall when the supply ex- 
ceeds the demand, and vice versa, he 
declares that ‘the attempt to impede 
the operation of this economic law by 
labor unions in respect to human 
labor has inevitably resulted in the 
present unemployment problem and 
the consequent reduction in the stand- 
ard of living for the wage-earning 
community.’ If the law had been 
allowed to opérate, wages would have 
dropped until the available labor had 
been drawn into employment, and the 
nation would have been richer by the 
product of a million extra workers. 
Now the standard of living does not 
depend on money wages, except to 
the small extent that changes in the 
value of money alter the distribution 
of the national income between one 
class and another; it depends on the 
amount of wealth, i.e., of goods and 
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services, produced in this country 
during the year. If the production of 
wealth increases, the standard of 
living must rise; if it is decreased 
the standard must fall; money wages 
have very little to do with it. Trade 
union restrictions apply, moreover, to 
a great many things besides money 
wages, but for the most part they 
have the same effect in restricting the 
production of wealth, and therefore 
lower the standard of living. 

“On the constructive side Mr. Bibby 
is less convincing than on the critical 
side. He thinks that the problem of 
how the operation of the law of sup- 
ply and demand can safely be assisted 
must be left to the employers, labor 
leaders, and the Government. Why 
drag in the Government? Again, we 
do not like the proposal to secure an 
undertaking from the trade union 
leaders that all wages shall fall as 
the cost of living falls, and then to 
‘reduce the cost of living by means 
of a Government subsidy to the na- 
tion’s wage bill.’ Surely, after recent 
experience of its futility, a subsidy in 
aid of wages must be ruled out abso- 
lutely.” 


In a debate with William Green, 
President of the American Federation 
of Labor, Walter Gordon Merritt 
summed up the rights of organization, 
in the following interesting manner: 


“If one may judge from utterances 
by officials of the American Federa- 
tion of Labor, the criticism of the 
law in respect to labor unions is not 
so much directed against the injunc- 
tion as a particular type of remedy 
as against the substantive law which 
declares unlawful certain activities 
which some labor unions believe 
should be lawful. This criticism 
raises an important social question as 
to the policy to be adopted in respect 
to powerful organizations of capital 
or of labor. 

“Trade organizations, through the 
unification of the aggregate resources 
of their membership, exercise a power 
for good or ill far transcending the 
power of individuals. Accordingly, in 
this country it has been deemed for 
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Giving the Pedestrian the Right of Way i 


the common good that such power 
should be so regulated as not to per- 
mit them to overrun industrial liber- 
ties of individuals or non-conform- 
ists. 

“Industrial liberty’ in the United 
States is a concept of fuller content 
and broader meaning than in any 
other country of the world, because 
our courts more fully protect the in- 
dustrial rights of employers and em- 
ployes. This concept protects the 
rights of workers or employers to or- 
ganize. It also protects their right 
to remain unorganized. It implies the 
condemnation of all schemes which 
seek to force an employer to join a 
trust or combination under threat of 
having his business destroyed or 
which seek to force a worker into the 
union under threat of being deprived 
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of individual liberty broadens the 
scope of individual self-government 
and true democracy. 

“All organizations which function 
in our commercial life must justify 
their existence by service and not by 
force. If we permit them to crush 
rivals and to force society to deal 
with them or through them notwith- 
standing how reprehensible their con- 
duct may be, we set force above serv- 
ice and suspend the laws of reward 
and punishment—the incentives for 
well-doing. To protect society against 
such a condition, we must enforce the 
liberty laws of industry and secure 
unto all the right to venture. Indus- 
trial lockstep does not spell progress.” 


The Oregonian, published at Portland, 
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Arkansas Democrat 


Something is Likely to Happen 


to the East and violates the principle 
of equality among the states that is 
in the constitution and in the treaties 
by which new territory was required. 
He flatly denies these facts and says: 
‘The question for the public is 
whether national forests are good or 
bad.’ 

“There is no longer serious dispute 
of the principle that timber should 
be protected and grown in public for- 
ests; the question is whether these 
should be national or state. Colonel 
Greeley goes back three-quarters of 
a century for facts to support Fed- 
eral control. He says that by an act 
of 1850 Congress gave 63,000,000 
acres of swamp and overflowed lands 
to the Southern states, and he says 
‘the states did not carry out their 
promises to construct levees and 
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Oreg., recently commented upon the 
series of articles that have appeared in 
THE MINING CONGRESS JOURNAL, in re- 
gard to the Public Lands question. In a 
strong editorial on “States’ Rights in 
Public Lands,” they say: 


of his livelihood. 

“Society believes that it has a right 
to buy whatever products it desires 
to buy, to deal with any employer 
with whom it desires to deal and to 


drains’ and that the timber lands of 
Florida passed to timber companies 
and have been cut over. But the na- 
tional forests are in the West and 
were established after vast forest 


be served by any person who desires 
to work. It believes that if the laws 
of the land keep open the door of op- 
portunity so that all emplovers may, 
without obstruction, send their mer- 
chandise into the markets of the na- 
tion and so that all workmen may be 
free to work at their trade—so that 
no person and no merchandise is made 
a commercial leper—the competition 
thus preserved becomes a regulator 
of prices in lieu of statutory regula- 
tion. It believes that such protection 


“The demand that public land, re- 
served or not, be transferred by Fed- 
eral Government to the states has 
moved Colonel W. B. Greeley, chief 
of the Forest Service, to come to de- 
fense of Federal power with an 
article in THE MINING CONGRESS 
JOURNAL, but with special reference 
to the national forests. He does not 
attempt to answer the argument, by 
which it is maintained that Federal 
administration subordinates the West 


areas had passed into private owner- 
ship under the homestead and the 
timber and stone laws. Congress 
passed the latter law in order that 
settlers on prairie land might acquire 
timber for building, fences and fuel, 
but it applied that law equally to the 
densely timbered areas of the West, 
permitting a settler to acquire 160 
acres as a homestead and another 160 
acres as a timber claim though his 
intention was to sell both for the tim- 
ber. Timber in the early period of 
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=e Philadelphia Public Ledger 
He'll Have to Whip Behind 


settlement was a terrible hindrance 
to the farmer of this region, and his 
first task was to clear the land, that 
is, destroy the timber. 

“In holding the Western states and 
their settlers responsible for the de- 
struction and waste of timber during 
the period between 1850 and adoption 
of the conservation policy, Colonel 
Greeley does injustice to the West. 
During that period the mind of the 
nation was intent on settlement of the 
West with farmers and miners, and 
they were given freedom to destroy 
such timber as was in their way and 
to use such as they needed. In the 


East, South and Middle West as well 


as in the far West timber was held 
of small value unless easily accessible 
to transportation routes, rail or 
water, to centers of population, and 
if remote had no value. 

“Congress ignorantly passed laws 
that encouraged destruction in what 
has become the nation’s last great 
stand of timber. While this was in 
progress the forest lands of New Eng- 
land, the Allegheny mountains, the 
lake states and the South were being 
denuded. When the people of those 
regions had destroyed their forests, 
they began to berate the Western 
people for following their bad ex- 
ample. . They called for conservation 
and these prodigals have the audacity 
to say to the West: ‘We will have 
Uncle Sam administer your forests. 
You do not know how.’ That is the 
plain interpretation of these words of 
Colonel Greeley: 


““The public land states can not 
take over the management of the na- 


tional forests. They are not equipped 
to do so.’ 


“Fire patrol of the states and the 
timbermen of Oregon and Washing- 


ton are certainly a match in efficiency 
for the Federal forest service. Arti- 
ficial reforestation on an increasing 
scale is practiced by the big timber- 
men in the fir forests of Oregon and 
Washington, the red-wood forests of 
California, and the yellow pine for- 
ests of the South. Graduates in for- 
estry are turned out in growing num- 
bers from the Oregon Agricultural 
College and the University of Wash- 
ington who apply their knowledge by 
practice in the forests of America, 
and are not befuddled with the prac- 
tices of Europe, as are graduates of 
Eastern colleges whom the forest 
service sends West. The West is well 
equipped to manage the forests, and 
it would not load them with exces- 
sive overhead for an office force when 
the real work must be done in the 
woods by men who know the woods 
by daily contact. 

“But whether or not the states are 
equipped to manage the forests, they 
have the right to do so, well or ill, 
as equals with the states that have 
destroyed theirs. The foundation of 
the states’ right was well stated by 
Representative Winter of Wyoming, 
when he said at Lander: 


“Tt is manifest that there can not 
be complete and equal sovereignty, as 
was provided in the international 
treaties and the constitution, unless 
ultimately, if not upon admission, the 
power of the Federal Government 
over the land that comprises the state 
ceases and that of the state in juris- 
diction, authority and taxation com- 
pletely attaches.’ 


“The right of the states thus as- 
serted is fundamental, for it arises 
from the constitutional principle that 
this nation is a Federal union of 
equal, sovereign states. Discussion of 
the comparative competence of nation 
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and states to manage the forests is 
totally irrelevant.” 


The Reno, Nev., State Journal, in 
commenting upon the recent articles in 
THE MINING CONGRESS JOURNAL con- 
cerning the Public Lands question, edi- 
torially says: 


“Public Land Ownership is the title 
of an interesting article published in 
a recent issue of THE MINING Con- 
GRESS JOURNAL. The discussion sets 
forth the fact that in the states of 
Nevada, Utah, Arizona, Idaho and 
New Mexico, the Federal Government 
is owner of from one-half to seven- 
eighths of the land area included in 
their borders. The taxable areas of 
these commonwealths must police the 
whole state, maintain roads and incur 
other necessary expenditures on ac- 
count of a vast domain which they 
neither own nor control. While there 
are eleven states in which there re- 
main certain amounts of public land, 
the states of Nevada and Utah are 
the two which suffer most from the 
present public land policies of the 
Federal Government. In 1836 there 
was some $28,000,000 surplus in the 
United States Treasury from public 
land sales, which was divided among 
the 26 states then comprising the 
Union. This was termed a ‘loan,’ of 
which not one cent in principal nor 
interest has ever been repaid. The 
sum is still carried on the books of 
the United States Treasury, charged 
against the various states as ‘unavail- 
able funds.’ It appears that no de- 
mand for these ‘loan’ funds has ever 
been made on the favored benefici- 
aries, and representatives of such 
states have often been first and fore- 
most in backing the United States 
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forest service policy of commercial- 
ization of the public range in Nevada 
and elsewhere. There is a certain in- 
consistency in the views of some of 
these Congressmen, many of whom 
are strongly opposed to the Govern- 
ment entering the power business 
through construction of the Boulder 
Canyon dam project. Almost in the 
same breath they demand that the 
Government embark further in the 
real estate business through renting 
the public range lands at the max- 
imum amount which can be extracted 
from the stockman who has to use 
them. The problem will not neces- 
sarily be solved by deeding the public 
domain to the commonwealths in 
which they are situated. Probably 
the most fair and satisfactory ar- 
rangement for the states affected will 
be to have made a compensatory ap- 
propriation from the Federal Gov- 
ernment to cover the necessary pro- 
portionate cost of road maintenance 
and police service, together with a 
recognition of the theory of vested 
range rights. Such a Federal policy, 
if adopted, would eliminate the per- 
nicious theory of charging the stock- 
man all the traffic will bear in the 
form of range fees to the forest serv- 


ice.” 


The Grand Junction, Colo., Sentinel, 
while uncertain as to just what steps 
should be taken to relieve the West of 
its Public Lands question believes firmly 
that something must be done to relieve 
the situation. They say: 


“Whether it would be better for 
the great areas of public lands in 
Colorado and other Western states 
now held by the Government to pass 
into private ownership is perhaps an 
old question, but it is receiving re- 
newed agitation just now by The 
American Mining Congress. Through 
its journal, this organization has se- 
cured an expression of opinion from 
hundreds of citizens throughout the 
West and the Congress declares that 
the sentiment for private ownership 
is overwhelming. In all, there are 
about 400,000,000 acres being held by 
Federal ownership which, if placed in 
private hands, would be developed to 
the benefit not only of the owners 
but of the country and would become 
taxable property. 

“The Sentinel is not certain just 
which class of ownership really is the 
best for the West; but, unless there 
is a decided change in the manner in 
which the Government holds and con- 
trols the public lands, those who ad- 
vocate private ownership certainly 
have the best of the argument.” 
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Christian Science Monitor 
A Once Famous Star Scans the Cast for 

1928 

An argument in favor of the open shop 

in American industry is advanced by 
Dr. Charles Aubrey Eaton, who sum- 
marizes his views, as follows. The In- 
dustrial Digest, reprints “The Open 
Shop—A Moral Issue,” in editorial 
form: 


“There is only one way that the 
working man can permanently suc- 
ceed, and that is to produce suffi- 
ciently to entitle him to a larger 
share in the wealth of the community. 
There is only one way that any man 
is entitled, justly, to a reward, and 
that is for service rendered. And 
we must abandon mass action as a de- 
structive force and substitute for it 
something that will make it possible 
to solve our problems by cooperation, 
by discussion, and by peaceful 
methods. * * * 

“Personally I am for the open shop 
and against the closed shop. My 
reasons for this position are not 
merely economic or moral, though I 
believe the closed shop is bad econom- 
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Why Good Men Don’t go Into Politics in 
Mexico 
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ically and worse morally. I am op- 
posed to the closed shop primarily on 
American grounds. Our constitution 
guarantees every man the right to 
life, liberty and pursuit of happiness, 
The closed shop denies the citizen this 
right and is therefore a plain viola- 
tion of our fundamental law. When- 
ever a private organization arrogates 
to itself a greater authority over the 
individual than that exercised by the 
Constitution of the United States, 
that private organization places it- 
self above and outside the law and 
becomes a social menace. The closed 
shop in principle constitutes a monop- 
oly, and in other departments of life 
would be classed as a conspiracy in 
restraint of trade. 

“T am for the open shop in religion, 
in thought and in speech, in politics, 
in banking, in business, in every 
human relation. I am for the open 
shop among employers as well as em- 
ployes. I would give the small man 
in business protection the 
brutality of big interests just as I 
would give the individual worker pro- 
tection from enforced control by any 
labor organization. 


The progress of standardization, spon- 
sored by the trade association bodies, has 
been rapid, and that the work has been 
extremely helpful to industry is pointed 
out in a recent editorial in Iron Trade 
Review, which in commenting upon the 
Machine Tool Congress, said: 


“Standardization, that trend which 
* is marking the development of Amer- 
ican industry, was stimulated consid- 
erably in the sessions of the first Ma- 
chine Tool Congress held in Cleveland 
recently. Realizing that multiplicity 
of sizes, styles, fixtures, etc., is a 
costly luxury indulged in by manufac- 
turers to create and maintain a pride- 
ful identity, the machine tool builders 
attending the congress opened wide 
the subject of standardization. 
“Benefits of almost incalculable 
value obtained by the automotive in- 
dustry through interchangeability of 
parts, making possible the assembly 
line method of production and its re: 
sultant economies, were held up to 
the machine tool industry as demon- 
strating the possibilities of profits in 
standardization. The basic secret of 
our national railroad transportation 
system is standardization. Uniform- 
ity in track gage and a definite speci- 
fication for car couplings make pos- 
sible the interchange of rolling stock 
without which our railroads would be 
operated as a group of individual car- 
riers and not as a homogeneous and 
comprehensive system. 
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SLIME FILLING FOR FIRES 
(Continued from page 834) 


ally westward, there would have been 
even greater vertical range of continu- 
ous stoping ground. 

With but tew exceptions, this ground 
was top sliced—a very difficult country 
in which to put out a fire, because of 
the large amount of timber with no fill- 
ing, except what had caved from the 
walls and because of the difficulty of ac- 
cess to the mined areas. 

Fortunately, the ore mined from this 
area did not have a high sulphur content, 
so the low grade material left after 
mining did not serve as a spreader of 
the fire. 

Order of Filling 


The slimes were first introduced on 
the 1,800 level over the tops of the bulk- 
heads. This area was filled and allowed 
to settle so that the bulkheads would not 
have to stand any great pressure. 

The 1,700 was the next point of in- 
troduction. During the course of this 
operation, a line was put up the raise 
mentioned in the introduction and slimes 
were put in from the intermediate level 
(60 ft. up). This latter work was done 
a little too fast, so that some pressure 
developed on the bulkheads. 

After the 1,700 level sliming, the next 
point was from the 1,600 level. A small 
amount of slimes were put in from the 
1,400 level, but the amount is not deter- 
minable, so in the discussion further on 
of the completeness of filling, from 1,800 
to 1,600 only is considered. 


Size of Material 


All material used for filling consisted 
of tailings from the flotation machines 
which had been partially dewatered or 
thickened in a settling tank. The mate- 
rial delivered to the mine averaged 
about 31 percent solids by weight and 
had approximately the following screen 
analysis: 


Accumu- 
lative 

Mesh Percent Percent 
Retained on ......... 48 0.7 0.7 
Retained on ......... 65 2.7 3.4 
100 9.4 12.8 
Retained on ......... 150 11.7 24.5 
Retained on ......... 200 5.7 30.2 

Retained OM —200 69.8 


Hours Run—Tons of Solids . 


Between the first of October, 1926, 
and the stopping of operations early in 
1927, slimes were run for 1,040 hours, 
giving an estimated tonnage of 13,000 
tons of solids. 


Signals 


An electric signal system was installed 
between the mill and the mine, so ar- 
ranged as to blow a whistle at the mill 
and to flash an electric light under- 
ground.- All signals were repeated from 
receiver to sender. The following code 
was used: 

2-2 Start pumping slimes. 
3-3 Stop temporarily. 
1-6 Stop pumping slimes. 


Overflow 


One of the greatest difficulties en- 
countered was that of holding the slimes 
within the bulkheaded area, particularly 
in blocking off the raises already through 
from the 1,900 level to the 1,800 level. 
One raise (19-42-2), which was run close 
to the hanging wall of the vein, gave the 
grentest trouble. The ground between 


the raise and the hanging wall was well 
fractured and three attempts were made 
to seal this raise before being success- 
ful. Slimes find their way into very 
small openings and badly shattered 
ground presents a problem requiring 
considerable ingenuity at times. 


Slimes escaped from the raise men- 
tioned above and found their way from 
the 1,800 to the 2,000 level. Sufficient 
solids remained in suspension to be noted 
at the 1,200 level pumps. No serious 
damage was done, but had a large quan- 
tity broken through at any one time, 
the damage would have been serious. 
This illustrates the necessity of taking 
great care to prevent the escape of 
slimes, particularly in a mine like the 
Old Dominion where the water problem 
is at all times serious. 

Fortunately, the acidity of the over- 
flow water was never high. This is 
probably due in part to the fact that 
the mill water has a high alkakinity; 
however, had there been much burning 
sulphides, this could have had but little 
effect. The fire must have been almost 
wholly a timber fire with but little sul- 
phide in contact with it. 


Costs 


The cost of installing and operating 
the slime line from September 1, 1926, 
to January 31, 1927, is shown in the fol- 
lowing table: 


Installing slime line: 


$1,851.28 
5,075.09 
Operating slime line: 


8,172.76 


$15,099.13 


CONCLUSIONS 


In an operation of this kind it is prac- 
tically impossible to draw definite con- 
clusions. Most of them have to be made 
by inference. 


The only places re-opened are on the 
1,800 level. These show complete filling 
of the drifts. It is probable then that 
the base of the area is completely 
slimed. The amount of material put in 
was 13,000 tons of solids, which is 
enough to fill only part of the total area. 
There is no way of getting even a rea- 
sonably accurate figure as to the per- 
centage of voids in the old caved vein. 
Considering that there are 20 percent 
voids, it would take a minimum of 30,- 
000 tons‘ of solids (slimes at 20 cu. ft. 
per ton) to completely fill the area in 
question (1,800-1,600 Blocks 36-44). This 
figure is probably too low, but no figure 
of any accuracy is obtainable. 

There has been no gas issuing from 
the fire country for some time. If the 
fire were burning, gas would be discov- 
ered either at the Kingdon shaft or at 
the “A” shaft, the only two upcast shafts 
in the mine. 

Other’s experience with sliming would 
indicate that one should not be too sure 
that the fire is completely extinguished, 
all present evidence to the contrary. It 
is improbable that the Old Dominion will 
ever open up any of the fire country ex- 
cept on the 1,800 level. This work will 
be just enough to permit connections 
with the 1,900 on the vein in order to 
resume stoping. Until stoping is re- 
started and the country above starts 
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moving again, the fire, if not extin- 
guished, will probably remain quiescent. 
A resumption of top slicing will again 
give access of air to the country above. 
Then and not until then shall we be able 


to definitely and finally say—“The fire 
is out.” 


NEW TOPOGRAPHIC MAP OF 
AREA IN PENNSYLVANIA 


T= recent issue by the Geological 

Survey of the map of the Lewistown 
quadrangle in central Pennsylvania 
brings the mapped portion of the state 
up to 76% percent of the total area. 
This achievement is believed to be worthy 
of note, for a topographic map is no 
common or usual map, costing perhaps a 
few hundred dollars, but is a compre- 
hensive picture of the area it repre- 
sents, and it costs several thousand dol- 
lars to survey and publish each sheet. 
The field surveys and preparation for 
publication of the Lewistown map alone, 
which covers only 228 square miles, cost 
over $7,000. In addition to the usual 
features shown on any good map, such 
as rivers and lakes, cities, towns, roads, 
railroads, and bridges, a topographic 
map contains thousands of contour lines, 
which indicate horizontal lines of alti- 
tude above sea level. The contouring is 
the feature that increases the cost of the 
field surveys to such a degree as to 
make a topographic map the most ex- 
pensive of all maps, as it is the most 
valuable. It is a base or master map, 
and where a topographic map is avail- 
able for any area there is seldom need 
for additional surveys of that area for 
engineering projects. The topographic 
maps of the Geological Survey are used 
as bases for hundreds of different kinds 


of activities, both governmental and pri- 
vate. 


SURVEYS TO BE COMPLETED IN 10 YEARS 


The unmapped portion of Pennsyl- 
vania, some 10,600 square miles in area, 
is being surveyed as rapidly as avail- 
able funds will permit. The work is 
being done by the Federal Geological 
Survey in cooperation with the state 
geologist under the Pennsylvania Depart- 
ment of Internal Affairs, the United 
States and the state governments each 
contributing half of the cost. At the 
present rate of progress with about 900 
square miles surveyed annually, the re- 
maining unmapped 23% percent of 
Pennsylvania should be completed in 
about 10 years. The topographic map- 
ping of New York State under similar 
cooperative arrangements has just been 
completed by the Geological Survey, 
New York being the eighth state in the 
Union to have a complete topographic 
map of its entire area. 
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ARIZONA CHAPTER HOLDS HIGHLY SUCCESSFUL 
MEETING IN THE GLOBE-MIAMI DISTRICT 


HE Arizona Chapter of the 
| American Mining Congress held 
its fall meeting in the Globe- 
Miami district on October 10 and 11. 
One hundred and twenty men, including 
mine operators from every important 
district in the state and some from out- 
side of the state, were in attendance at 
the sessions. 

The meeting was opened on Monday 
morning, the 10th, with a session at the 
Old Dominion Library at which papers 
on some of the major operating prob- 
lems of the district were presented. 
These papers were as follows: 


“History of the Development of the 
Undercut Caving Method of Mining,” 
by Felix McDonald, mine superintend- 
ent and J. L. Johnson, assistant mine 
superintendent, Inspiration Consoli- 
dated Copper Co. 

“Engineering Features of the Un- 
dercut Caving System of Mining as 
applied at the Miami Copper Co.,” by 
A. J. McDermid, development engi- 
neer, Miami Copper Co. 

“Slime Filling for Extinguishing 
Mine Fires,” by H. S. Duncan, chief 
mine engineer, and A. H. Shoemaker, 
geologist, Old Dominion Co. 

“Retreatment of Concentrates at 
the Miami Copper Co.,” by H. D. 
Hunt, mill superintendent, Miami 
Copper Co. 

“The Inspiration Leaching Plant,” 
by H. W. Aldrich, superintendent of 
Leaching Plant, Inspiration Consoli- 
dated Copper Co. 

“Reverberatory Practice at Mag- 
ma,” by J. H. Rose, smelter superin- 
tendent, Magma Copper Co. 


The great interest aroused by these 
papers was clearly shown by the active 
discussion following the presentation of 
each paper. The papers will be printed 
in full in this and the following issue of 
THE MINING CONGRESS JOURNAL, 

On Monday afternoon the visitors were 
taken on a tour of the entire district. 
Stops were made at the caves over the 
mining operations at the Inspiration and 
Miami mines. 

On Monday evening a banquet was 
held for the visitors at the Cobre Valle 
Country Club. Doctor Bacon, chet sur- 
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geon for the Miami and Inspiration com- 
panies acted as toastmaster and re- 
sponses were made by F. W. McLennan, 
J. P. Hodgson, H. A. Clark, E. P. 
Mathewson and W. V. DeCamp. High 
tribute was paid to Felix McDonald as 
the originator of the undercut caving 
method of mining and to the operators 
of the Miami and Inspiration mines for 
the modifications of this method that 
have brought it to the present high state 
of efficiency. Entertainment was fur- 
nished by the Francis Gilbert Orchestra, 
the Elk’s Quartet of Globe, and by a 
company of four entertainers from 
Phoenix. 

On the following day special inspec- 
tion trips were made to the mines, mills, 
power plants and smelter. Guests had 
a selection of any one of nine separate 
inspection trips in the district. At the 
invitation of the management of the 
Magma Copper Co., many of the visitors 
made the trip to Superior to visit the 
mine and plant of that company on the 
third day. 

On Tuesday the directors of the Ari- 
zona Chapter were guests of the Globe 
Luncheon Club at their regular monthly 
luncheon which was given over to a dis- 
cussion of the progress made in the de- 
velopment of methods that permitted the 


2 


mining of low grade ores that a few 
years ago were of no value. 

All visitors in the district expressed 
most enthusiastic appreciation of the ex- 
cellent program arranged for the meet- 
ing and the many courtesies extended by 
the operating staffs of the mining com- 
panies of the district. 


C. F. Dike Heads Tri-State Producers 


C. F. Dike, of Joplin, Mo., manager 
of the Interstate Zinc and Lead Corpora- 
tion, was elected president of the Tri- 
State Zinc and Lead Ore Producers’ As- 
sociation, at a meeting of the board of 
directors held at Picher, Okla., Oc- 
tober 14. Mr. Dike succeeds J. F. 
Robinson, of Miami, who has held the 
office three years, or since the formation 
of the organization. 

Sidney H. Davis, Baxter Springs, was 
elected first vice president, filling the 
place previously held by Mr. Dike. 
M. F. Owens, manager of the Black 
Eagle Mining Company, was elected 
second vice president. 

Charles A. Neal, Miami, was elected 
treasurer to succeed George A. Pearson. 

Mr. Robinson and Frank Childress 
were elected to the executive committee, 
which consists of five members, the 
other three being the president and two 
vice presidents. 


{INE PRODUCTION OF GOLD, SILVER, COPPER, LEAD, AND ZINC IN 
NEVADA IN 1926, BY COUNTIES 


(In terms of recovered or recoverable metal) 
Advance figures by V. C. Heikes, of the United States Bureau of Mines 


Ore 
County No. of treated Gold * Silver * Total 
pro- Short Fine Fine Copper Lead Zine value 
ducers tons ounces ounces Pounds Pounds Pounds 

Churchill ....... 8 896 210.43 27,490 1,453 $57,530 
eer 36 13,025 3,275.86 39,121 21,240 2,044,599 2,210,162 424,434 
Douglas ......... 5 64 16.84 1,640 51 oo 2,957 
35 64,725 25,145.23 194,235 276,239 3,231,460 18,527 939,581 
Esmeralda ...... 37 34,130 8,894.76 524,188 3,115 rare 517,067 
Eureka ..... 19 34,968 3,921.28 155,425 67,359 5,653,705 39,097 642,703 
Humboldt . 17 413 126.50 7,749 30 9,410 
Lander ae 29 75,349 2,769.81 1,125,572 241,271 465,237 1,318 830,710 
Lincoln ... 12 69,096 1,019,07 427,345 642,047 6,188,550 7,517,040 1,436,478 
14 248,538 1,599.66 43,567 5 457,347 824,283 
Eee 41 40,410 1,748.61 287,696 57,054 1,693,400 910,125 427,387 

Pershing ....... 30 1,341 675.41 20,643 4,245 | ae 44,717 
eee 13 560 701.53 21,818 3,840 56,517 69,661 38,401 
White Pine ..... 30 4,680,501 36,460.33 166,970 95,031,985 1,494,018 51,900 14,285,782 


Total, 1926.. 405 5,884,568 175,381.68 6,518,983 101,827,937 22,367,965 10,817,833 +24,549,991 
Total, 1925.. 424 4,927,139 187,104.72 7,096,618 79,300,224 24,476,452 14,821,298 23,309,352 


* Includes placer production. + Average value of metals: Gold, $20.671835 per ounce; silver, $0.624 
per ounce ; copper, $0.14 per pound ; lead, $0.08 per pound; zinc, $0.075 per pound. t Average value of 
metals: Gold, $20.671835 per ounce; silver, $0.694 per ounce; copper, $0.142 per pound; lead, $0.087 


per pound; zinc, $0.076 per pound. 
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November, 1927 


Consolidated Virginia Enters New 
Mining Field 


The Consolidated Virginia Mining 
Company of Nevada has taken over the 
Ord group of 28 mining claims, 8 of 
which are patented, in the Ord-Belle- 
ville district in San Bernardino County, 
California, 14 miles south of Daggett; 
the intention being to shortly begin op- 
eration of this copper-gold mine. 

Gordon Cole, mining engineer, will be 
in charge of Ord mine development and 
operation, and equipment is to be sent 
to the mine at once, while the construc- 
tion of a large milling plant is one of 
the possibilities of the near future. 

Associated with the Consolidated Vir- 
ginia in this deal is the Ophir Mining 
Company and the Mexican Gold & Silver 
Mining Company, all of Virginia City, 
Nev., the latter being the owner of the 
rich Mexican mine in Inyo County, Calif. 


Shattuck-Denn Development Work 


Actual development work on the 2,000- 
ft. level of the Denn shaft of the Shat- 
tuck-Denn Mining Corporation in the 
Warren District, Arizona, was started 
October 3, when contractors began driv- 
ing drifts to explore the surrounding ter- 
ritory for ore which upper level indica- 
tions lead officials to believe exists in 
paying quantities. Drifts will lead off 
from the 2,000-ft. level in several direc- 
tions and exploration work will not be 
halted until definite results have been 
obtained. 

Drifting between the 1,400 and 1,800- 
ft. levels also is being carried on at the 
present time. 


Remodeling Plans 


Completed for 
Humboldt Concentrator 


The Phelps Dodge Corporation has 
completed its plans for the rebuilding 
and repairing of the concentrator of the 
Southwest Metals Company at Humboldt, 
Ariz., held under lease. The entire equip- 
ment from the bins to the tailings dump 
will be placed in first-class condition. In 
the flotation department all equipment 
will be junked and replaced by new cells 
and filters, thickeners, and conveyors. 

This plant is being rebuilt to handle 
complex copper-lead-zine ores, which are 
prevalent in Yavapai and Mohave Coun- 
ties of Arizona. 

Ore is being stocked at the present 
time and it is hoped to have between 
5,000 and 6,000 tons on hand before the 
concentrator is started. The plant will 


probably be operated on a 150-ton daily 
basis. 


THE MINING CONGRESS JOURNAL 


857 


T the seventh annual meeting 
of the Copper & Brass Re- 


search Association held at 
its offices in New York City, kK. L. 
Agassiz, chairman of the Calumet & 
Hecla Consolidated Copper Co., was 
reelected president. William A. Willis, 
who has the association 
since its formation, was reelected to 
that position. 

The following were mem- 
bers of the Directors, the 
first nine comprising the 
Committee: 


managed 


elected 
Board of 
Executive 


R. L. Agassiz, chairman, Calumet & 
Hecla Consolidated Copper Co.; Wal- 
ter Douglas, president, Phelps Dodge 
Corporation; C. F. Kelley, president, 
Anaconda Copper Mining Co.; Stephen 
Birch, president, Kennecott Copper 
Corporation; Charles Hayden, vice 
president, Nevada Consolidated Cop- 
per Co., Ray Consolidated Copper Co., 
Utah Copper Co.; John A. Coe, presi- 
dent, The American Brass Co.; F. S. 
Chase, president, Chase Brass & Cop- 
per Co., Inc.; Edward H. Binns, presi- 
dent, C. G. Hussey & Barton 
Haselton, president and general man- 
ager, Rome Brass & Copper Co. 

J. W. Allen, treasurer, Greene 
Cananea Copper Co., Inspiration Con- 
solidated Copper Co.; Charles F. 
Ayer, president, Magma Copper Co.; 
Francis J. Bassett, sales 
Taunton-New Bedford 
Julian B. Beaty, vice president, 
Nichols Copper Co.; H. C. Bellinger, 
vice president, Chile Exploration Co.; 
J. C. Clendenin, director, Braden Cop- 
per Co.; Carl F. Dietz, president, 
Bridgeport Brass Co.; B. Goldsmith, 
president, The National Brass & Cop- 
per Co.; E. O. Goss, president, Scovill 
Manufacturing Co.; C. V. Jenkins, 
treasurer, Utah Copper Co.; William 
Loeb, vice president, American Smelt- 
ing & Refining Co.; H. B. Paull, audi- 
tor, Calumet & Arizona Mining Co., 
New Cornelia Copper Co.; Dr. R. M. 
Raymond, director, United Verde Ex- 
tension Mining Co.; Sam A. Lewisohn, 
vice pres. and treas., Miami Copper 


Co.; 


manager, 


Copper Co.; 


COPPER & BRASS RESEARCH ASSOCIATION 


Co.; C. M. Loeb, president, American 
Metal Co., Ltd.; Charles W. Clark, 
president, United Verde Copper Co. 

At a meeting of the Board of Direc- 
tors the following officers were elected: 
President, R. L. Agassiz; vice presi- 
dents, C. F. Kelley, F. S. Chase, Wal- 
ter Douglas, Barton Haselton; treas- 
urer, Stephen Birch. 

H. H. R. Spofford was reelected 
secretary. 

The following companies now com- 
prise the membership of the associa- 
tion: 

CopPpER MINING, SMELTING AND RE- 
FINING COMPANIES 

The American Metal Co., Ltd., 
American Smelting & Refining Co., 
Anaconda Copper Mining Co., Ari- 
zona Commercial Mining Co., Braden 
Copper Co., Calumet & Arizona Min- 
ing Co., Calumet & Hecla Consoli- 
dated Copper Co., Chile Exploration 
Co., Greene Cananea Copper Co., In- 
spiration Consolidated Copper Co., 
Isle Royale Copper Co., Kennecott 
Copper Corporation, Magma Copper 
Co., Miami Copper Co:, Mother Lode 
Coalition Mines Co., Nevada Consoli- 
dated Copper Co., New Cornelia Cop- 
per Co., Nichols Copper Co., Old 
Dominion Co., Phelps Dodge Corpora- 
tion, Ray Consolidated Copper Co., 
Shattuck Denn Mining Corporation, 
United Verde Copper Co., United 
Verde Extension Mining Co., Utah 
Copper Co., White Pine Copper Co. 


CoprperR & BRASS FABRICATING & Dis- 
TRIBUTING COMPANIES 

The American Brass Co., Bridge- 
port Brass Company, Chase Brass & 
Copper Co., Inc., T. E. Conklin Brass 
& Copper Co., Dallas Brass & Copper 
Co., C. G. Hussey & Co., Mueller Co., 
The National Brass & Copper Co., 
New England Brass Co., New Haven 
Copper Co., New Jersey Wire Cloth 
Co., The Paper & Textile Machinery 
Co., The J. M. & L. A. Osborn Co., 
Rome Brass & Copper Co., Scoville 
Manufacturing Co., Taunton-New 
Bedford Copper Co., The Foster- 
Wheeler Co., Wolverine Tube Co. 


Arizona Metals Operating Test Plant 


A small test plant is being operated 
successfully at the property of the Ari- 
zona Metals Company, Kirkland, Ariz. 
The Arizona Metals has been prospecting 
the old Zonia property and the French 
Gulch claims for the last year and has 
made a thorough study of the leaching 
plant and methods used by New Cornelia. 
The test mill consists of a series of vats, 
the top one being used to mix the water 


and sulphuric acid, and six smaller vats 
carrying the solution with which to treat 
six charges of ore, ground to a No. 3 
screen and bedded down in the boxes. 
Each box is loaded with about 1,500 
pounds of ore. The copper in solution 
is deposited on scrap iron. It is inti- 
mated that the Loring-Hammond inter- 
ests contemplate the erection of a 300- 
ton plant late this fall. Mining will be 
by steam shovel. 


| 1 
4 
| 


858 


Lucky Boy Mine Unwatered 


The unwatering of the Lucky Boy 
mine, at Oatman, Ariz., has been com- 
pleted by the United Verde Copper Com- 
pany as the first step in the prospecting 
of the Oatman Eureka mine, held under 
option. The shaft is being equipped 
with a 325-cubic-ft. compressor and a 
40-horsepower hoist. Crosscutting to 
the Oatman Eureka vein will be started 
in a few days. W. J. Flood is in charge. 


Drifting at Bisbee Queen 


Four drifts are being rushed on the 
property of the Bisbee Queen Company, 
a subsidiary of the United Verde Exten- 
sion, which completed sinking of its 
three-compartment shaft last month. 
One drift is being run off the 200-ft. 
level, another off the 375-ft., one off the 
600-ft., and. the other off the 800-ft. level. 
All of the drifts are in mineralized 
ground, and officials in charge of the 
work express satisfaction with the re- 
sults thus far. United Verde Extension 
will spend a quarter of a million dollars 
before it completes its development pro- 
gram in the Bisbee district. 


Jefferson Mine Leased 


The Elsa Mining Company has a lease 
with opticn to purchase the Jefferson 
mine at Round Mountain, Nev. The 
150-ton flotation mill built by the Jeffer- 
son Gold and Silver Mining Company is 
being rebuilt and will use a process con- 
sisting of cyanidation, roasting, and 
leaching, which is claimed will recover 
95 percent of the values in the ore. 


The Goldfield Deep Mines Company, 
Goldfield, Nev., has unwatered the shaft 
to the 2,150-ft. level and as soon as six 
or seven sets of timbers are replaced in 
the shaft it will be in good working 
condition. Station pumps on the 2,150 
level are working 18 hours a day to 
handle the volume of water, which is 
less than when pumping was suspended 
last May. Crosscuts will be run to the 
ledge as soon as the repairs are finished. 


Fire in Mammoth Mine, Utah 


A fire in the Mammoth mine at Tintic, 
Utah, October 7, caused damage esti- 
mated at $75,000 and closed the mine 
exit to miners who were at work on the 
1,500-ft. level. The compressor room, 
blacksmith shop and machine shop were 
totally destroyed. The blaze is believed 
to have started in the gable end of the 
compressor and boiler room and is 
thought to have been caused by defective 
wiring or the ignition of coal dust. The 
men temporarily imprisoned were res- 
cued about midnight through the Grand 
Central workings. 
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MINING EXHIBIT TO BE _ FEA- 
TURE OF ARIZONA STATE FAIR 


One of the outstanding attractions 
to be seen at the Arizona State Fair 
during the week of November 7th 
will be a mineral exhibit containing 
more than 10,000 specimens of ores 
and minerals. W. J. Graham, of 
Phoenix, is superintending the ar- 
rangements for the mines and min- 
erals exhibit. 

The University of Arizona will be 
represented by Mr. Fansett, who will 
demonstrate the various simple tests 
for ores, and by Mr. Wilson, who 
will describe the various rock tex- 
tures. 

Negotiations have been entered 
into with the Phelps Dodge Corpora- 
tion for a working model of their 
new lead smelter and concentrator. 
There will also be exhibits of various 
types of mining machinery. 


Coeur d’Alene Mine Dividends 


Dividends of Coeur d’Alene mines for 
the first nine months of this year total 
$4,192,250, which is an unusually strong 
showing considering the low price of lead 
and also the fact that two companies 
are spending $1,000,000 in building the 
zinc plant at Kellogg. One new com- 
pany, the Sunshine, is on the dividend 
list for the first time. The Sidney also 
is beginning to pay dividends and both 
these expect to pay heavier rates next 
year. 

The Bunker Hill & Sullivan Mining & 
Concentrating Company leads the list of 
dividends for the three quarters with 
$2,205,250. The company is one of the 
two half-interest owners in the Sullivan 
Mining Company, which is building the 
zine plant. 

The Hecla Mining Company recently 
paid its third dividend. The Federal 
Mining & Smelting Company, which owns 
the Morning and other mines, has paid 
during the nine months $500,000 as an 
extra dividend on its common stock, in 
addition to its dividend on preferred 
stock. 

Dividends for the year for the district 
promise to total well above the $5,000,000 
mark. 

A newly formed company in Tucson, 
Ariz., has let a contract to sink the main 
shaft of the old Bonnie property to a 
depth of 800 ft. from its present level of 
500 ft. The Bonnie is 1 mile south of 
the Eighty-five mine at Valedon, N. Mex., 
and was one of the earliest copper, silver, 
and gold producers in that region. 


The Reorganized Silver King Divide 
Mining Company, Reno, Nev., has taken 
a lease and option on the East Gate and 
the Sunny Jim lode claims, in south- 
eastern Churchill County, Nev. A camp 
is being established and work was 
started on October 1. 


November, 1927 


Pioneer Shaft Concreted 


The Oliver Iron Mining Company has 
completed concrete work in its Pioneer 
“A” shaft to the bottom depth of 1,461 
ft. Installation of the cage hoist is 
under way, and a skip hoist will be 
installed soon. The Pioneer mine is situ- 
ated at Ely, Minn., on the Vermilion iron 
range. 


Drifting at Geneva Mine 


At the Geneva shaft of the Oliver Iron 
Mining Co., Ironwood, Mich., Gogebic 
iron range, drifting is in progress from 
the 30th level of the shaft toward work- 
ings in the Davis mine near by. It is 
expected now that this drift will be com- 
pleted about the first of next May. A 
skip hoist for the Geneva shaft has been 
scheduled for delivery in November and 
will be installed as rapidly as possible 
after receipt. Hoisting is done at pres- 
ent with the cage hoist, which has been 
installed for some time and used for 
sinking the shaft. 


September Iron Ore Shipments 


Total shipments by boat of Lake 
Superior iron ore for the season, through 
September 30, are 42,387,376 gross tons, 
comparing with 45,230,908 gross tons 
shipped by the corresponding date of last 
year, according to Skillings’ Mining Re- 
view. A direct proportion of shipments 
for the two years would indicate a total 
shipment to be expected this year of 
about 55,000,000 tons. However, it is 
very probable that the tonnage figures 
for this year and last will spread more 
rapidly in October and November than 
they did in preceding months. Taking 
these conditions into consideration, it 
seems hardly probable that there will be 
forwarded more than 53,000,000 tons of 
iron ore by lake vessels from iron mines 
in the Lake Superior region. 


Heads Michigan Tech Board 


Hon. William Kelly, of Iron Mountain, 
Mich., was reelected chairman of the 
board of control of the Michigan College 
of Mining and Technology at a recent 
meeting. A. E. Petermann, of Calumet, 
and Dr. C. T. Ferries, of Houghton, re- 
cently appointed to the board by Gover- 
nor Green, were in attendance. Other 
members are E. W. Walker, Houghton; 
A. Mathews, Verona; and F. M. Prescott, 
Menominee. Mr. Kelly is dean of the 
board, having been a member for 30 
years and chairman for many years. 

The board instructed the faculty to 
prepare the curricula in mechanical, 
chemical, electrical, and civil engineer- 
ing, which were provided. by the last 
session of the legislature to broaden the 
scope of engineering instruction. Here- 
tofore only two years’ instruction have 
been given in these courses. 


November, 1927 


Record Enrollment at Missouri School 
of Mines 


The enrollment at the School of Mines 
and Metallurgy of the University of 
Missouri this year is the largest in the 
history of the school, with more students 
already enrolled for this semester than 
registered for the full year last year. 
The total enrollment is close to 475. Of 
these 175 are freshmen, and a total of 
234 new students altogether. Twenty- 
seven states and four foreign countries 
are represented in the enrollment. 

This unusual enrollment comes at a 
time when the school is most poorly pro- 
vided for with funds. The appropria- 
tions last made for the school were sub- 
stantially less than had been made for 
the past two years, although Director 
Fulton foresaw the probable increase and 
urged the necessity of providing addi- 
tional funds. This increased enrollment 
and decreased appropriation has made it 
necessary that many members of the 
faculty carry teaching loads much in ex- 
cess of those usually carried. 


Vulture Mine Ships Bullion 


The first consignment of bullion to the 
U. S. mint has been made by the new 
management of the old Vulture gold mine 
at Wickenburg, Ariz. This mine has 
been idle since 1914 after years of heavy 
production, but is now reopened to the 
600-ft. level, with a considerable ton- 
nage of high-grade gold ore reported on 
that horizon. It is the intention to sink 
to the 750-ft. level. 
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UNDERGROUND POWER STANDARDS 


HE American Mining Congress has organized within its National 
Standardization Division a Committee on Underground Power 
Transmission and Power Equipment for Metal Mines, with F. L. 


Stone of the General Electric Company as chairman. 


It is planned 


to use the standard on underground power transmission and power 
equipment previously adopted for coal mines as a guide in compiling 


rules and regulations for metal mines. 


The committee will meet in 


Washington in December at the time of the annual convention of 


The American Mining Congress. 


The other members of this committee are: Allen C. Butterworth, 
Pickands-Mather & Co., Duluth, Minn.; C. W. Corfield, Utah Copper 
Co., Garfield, Utah; Carl Fichtel, Calumet and Hecla Cons. Copper 
Co., Calumet, Mich.; E. W. Fredell, United Verde Copper Co., Jerome, 
Ariz.; F. W. Gilbert, MacIntyre Poreupine Mines, Ltd., Schumacher, 
Ontario, Canada; C. H. Matthews and Herbert Speight, Westinghouse 
Electric and Manufacturing Co., Pittsburgh; F. C. Stanford, Cleve- 
land-Cliffs Iron Co., Ishpeming, Mich.; A. N. Voss, Inspiration Cons. 
Copper Co., Inspiration, Ariz.; Arvid Wickstrom, of M. A. Hanna & 
Co., Duluth; and C. D. Woodward, Anaconda Copper Mining Co., 


Butte, Mont. 


Page Mill Handling 250 Tons Daily 


The mill at the Page mine of the Fed- 
eral Mining and Smelting Company, 
Wallace, Idaho, is handling 250 tons of 
ore daily and it is expected that the 
capacity will be increased. The incline 
shaft in the Page mine is being sunk 
from a depth of 600 ft. to 900 ft. Later- 
als have been opened on the 300 and 600 
levels and are furnishing mill feed. 
From a pay roll of about 75 men, when 
production started a year ago, the force 
has been increased to 150 men. 


BRIEFS FILED IN FLUORSPAR TARIFF CASE 


HE Tariff Commission has_ taken 

under advisement final briefs in con- 
nection with applications which were 
heard July 22 for increased duties on 
imported fluorspar. The next step in 
the case will be submission by the com- 
mission of a report on the question to 
the President, who is authorized under 
the flexible provision of the tariff law 
to increase or decrease a duty by not 
more than 50 percent of the existing duty. 

Briefs were filed on behalf of Illinois 
and Kentucky fluorspar producers in 
favor of a 50 percent increase in the 
duty, which is now $5 per ton. Briefs in 
opposition to increased duties were filed 
by the U. S. Smelting, Refining and Min- 
ing Company, Bethlehem Steel Company, 
Hazel Atlas Glass Company, and William 
H. Muller & Company. 


In urging a maximum increase in the 
duty, Illinois and Kentucky fluorspar 
producers say it would widen the domes- 
tic market for their product and permit 
operation by American producers at a 
slight profit, or at least without losses 


they are now suffering. “The industry 
is in an exceeding precarious condition,” 
says their brief. “Many companies have 
been forced to discontinue production and 
others are working half time.” 


The producers say the increased duty 
will not add to the price of fluorspar 
or derange the compensatory duties. It 
is estimated that an increase in the duty 
of $2.50 per net ton or $2.80 per long 
ton would amount to an addition of nine- 
tenths of 1 cent per ton to the cost of 
producing steel. The commission is 
urged to report to the President at the 
earliest possible date. 


In opposing the increase the Bethlehem 
Steel Company attacks the action of the 
commission in using invoice prices as a 
basis of comparing foreign production 
costs. It states that the domestic cost 
of production of gravel spar was im- 
properly determined in the preliminary 
statement of the commission. 

Declaration is made by the company 
that an increase in the duty will not 
increase the consumption of fluorspar or 


of prices of domestic spar, but that the 
burden of the increase will fall on eastern 
consumers without substantial benefit to 
domestic fluorspar producers. Reserves 
of domestic fluorspar, it claimed, may be 
exhausted in a few years and no action 
should be taken which would artifically 
stimulate their exhaustion. The com- 
pany says it has not been shown that the 
present duty does not equalize the dif- 
ference in cost of production in the 
United States and foreign countries. 

The U. S. Smelting, Refining and Min- 
ing Company bases its opposition on the 
effect of the added duty on acid spar 
used by it in the manufacture of hydro- 
fluoric acid. Instead of an increased 
duty, the company requests a reclassifi- 
cation of fluorspar in accordance with 
commercial classes and suggests that the 
duty on acid spar be reduced by $2.50 
per ton. The company says the method 
of ascertaining costs of production of 
domestic and imported merchandise for 
comparative purposes should be uniform, 
and attacks the invoice price basis of 
foreign costs as used by the commission 
in this case. 


Argo Mill, Colorado, Being Overhauled 

One of the largest mills in Colorado, 
the Argo mill at the portal of the New- 
house tunnel, Idaho Springs, is being 
completely overhauled, new process and 
new machinery being installed, and im- 
mediate operation is expected. This mill 
has been closed for several years. 


Royalties totaling $1,307,114.54 have 
been placed to the credit of 50 Quapaw 
Indians in Oklahoma by the Bureau of 
Indian Affairs, Department of the In- 
terior, as their returns on lead and zinc 
leases. 
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DEPARTMENT OF COMMERCE COORDINATES 
MINERALS AND METALS SERVICES 


r | YHE United States Department of 
Commerce has been surveying and 
coordinating its activities in the 

field of minerals and metals to the end 

that these industries may be able to 
obtain through the department’s facili- 
ties a broad international perspective. 

The first step in rendering more effi- 
cient service in this direction has been 
the formation in the Bureau of Foreign 
and Domestic Commerce of a minerals 
division, which will supplement and 
assist in the work of the Economics 
Branch of the Bureau of Mines. This 
division, the nucleus of which is the 
former minerals section of the Foreign 
and Domestic Bureau’s Iron and Steel 
Division, comprises three sections; coal, 
petroleum, and minerals and metals, 
each in charge of a specialist in these 
commodities. 

The Minerals Division has_ been 
charged with the development and pro- 
motion of foreign trade in minerals and 
metals and their primary products and 
is responsible for the collection, compila- 
tion and dissemination of current for- 
eign trade information. Its mineral and 
metal marketing specialists are the con- 
necting links between these industries 
and the Bureau of Foreign and Domestic 
Commerce’s sources of information and 
services throughout the world, including 
51 bureau foreign offices and 438 United 
States Consulates. The bureau’s 57 dis- 
trict and cooperative offices in the prin- 
cipal cities of the United States serve 
to keep the American manufacturer and 
exporter in more direct touch with the 
bureau at Washington. 

Aided by the department’s foreign offi- 
ces, the specialists and engineers of the 
Economics Branch of the Bureau’ of 
Mines will expand its researches into 
world-wide mineral occurrences and pro- 
ductions. Its several divisions specializ- 
ing in coal, petroleum and other min- 
erals, both metallic and nonmetallic, will 
continue to make studies of the economic 
problems of the mineral industries of the 
country and endeavor to aid in their solu- 
tion. The Economics Branch will like- 
wise carry on its studies and investiga- 
tions into domestic resources, volume of 
production, consumption, distribution, 
stocks, commercial uses, trade conditions 
and similar subjects, and will continue to 
collect and disseminate statistical data 
relating to all of these subjects. 


THE BUREAU OF MINES 


The Bureau of Mines is, of course, the 
most important and is undoubtedly the 
best known to the mining industry. It 
is the province of this bureau to study 
the methods of producing, treating and 

utilizing ores, mineral oils, gases and 


other mineral substances. The purpose 
is to reduce or prevent waste in the min- 
ing, quarrying, metallurgical, and other 
mineral industries and to conserve the 
country’s mineral resources. Its special- 
ists in technology make special investiga- 
tions of the cause and prevention of mine 
explosions and major mine accidents. Its 
system of approved electrical devices di- 
rects attention to safe machinery for 
mining purposes. Its metallurgists and 
groups of 11 experiment stations and 13 
field offices in various parts of the coun- 
try offer service in studying complex 
ores, the beneficiation of low grade ores, 
and the elimination of waste in metal- 
lurgical processes. The Health and 
Safety Branch directs a service of in- 
struction in safety methods and mine 
rescue in case of disaster, through a sys- 
tem of five field offices and 11 well 
equipped railroad cars carrying special- 
ized apparatus and skilled crews. This 
is supplemented by a system of 10 fixed 
stations from which mine rescue trucks 
give similar service. Its safety special- 
ists investigate safety practices in mines, 
and offer reports thereon when requested. 
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Its surgeons make special studies of 
health conditions in mines, and the spe- 
cial health hazards of the mining and 
metallurgical industries. 


THE BUREAU OF STANDARDS 


The basic function of the Bureau of 
Standards is to establish and maintain 
national standards of quantitative meas- 
urement, although substantially half of 
the resources of this bureau are ex- 
pended in the testing of materials, in- 
struments and equipment. Its metallurgy 
division has for its function investiga- 
tional work with metals and alloys to 
determine their structure and behavior 
under various conditions and to estab- 
lish specifications for standards of 
metals and alloys and determine their 
metallurgical constants and properties. 
It conducts investigations looking to im- 
provement of metallurgical processes, 
such as annealing, tempering, casting 
and welding. Its clay and silicate prod- 
ucts division makes investigations into 
the principles involved in the manufac- 
ture of clay and silicate products, includ- 
ing tiles, porcelain, glass, cement, etc.; 
the construction of refractories and the 
enameling of metals. It determines the 
formulae and specifications for standard 
qualities of such materials. - Its division 


RADIO PROSPECTING EXPERIMENTS 


Radio prospecting for minerals holds promise 
and is being followed closely by mining men of 
the entire nation, according to Dean F. A. Thomp- 
son, of the Idaho School of Mines, who returned 
recently from viewing experimental operations of 


the apparatus. 


HE prospecting work described is being done near the Old 
Dominion mine in Stevens County, Wash., where the Argus 


Research Corporation is engaged in the study of the possible use- 
fulness of radio in ore detection. Dean Thomson particularly is 
interested in the experiments because two graduates of the Idaho 
School of Mines, F. Cushing Moors, consulting engineer at 
Spokane, and the first mine graduate here, and O. A. Huefner, of 
Kellogg, a 1927 graduate, are associated with the experiment, and 
to keep in touch with any significant development that promises 
to open new fields in the mineral industry. 


“The preliminary results, although not final or conclusive, are 
interesting, and promising,” said Dr. Thompson. “Briefly, the 
apparatus consists of a radio sending set, placed at a central 
point, and a receiving loop mounted on the axis of a transit. The 
area to be prospected is marked in checkerboard fashion, intersec- 
tions being 30 feet apart. Vertical and horizontal angles at which 
the receiving loop indicates minimum reception are plotted at each 
intersection. By graphing the dip of the radio waves, the metalli- 
ferous body is located, for the waves are distorted in the presence 
of metal.” 


A limitation to radio prospecting as experimented with now, is 
that the machine makes no distinction between different metallic 
sulphides. When the first experiment indicated presence of a 
mineral body it was found to be barren pyrite. “Much work will 
be necessary in order to eliminate the interfering effect or dis- 
seminated barren sulphides.” 


November, 1927 


of simplified practice aids the various 
industries to standardize, as far as prac- 
ticable, the grades, types and sizes of the 
commodities which they produce for mar- 


ket and the nomenclature applicable 
thereto, in order to reduce and eliminate 
wastes which result from excessive 
variety. 


The Bureau of the Census periodically 
obtains and records special statistics of 
interest to the minerals industry, such 
as data pertaining to the country’s 
mines, quarries, refineries, manufac- 
turers, etc. 

The Department of Commerce invites 
the minerals and metals industries to 
utilize its economic and technologic serv- 
ices to the fullest degree. Industry, 
should take the initiative in 
making its special needs known to the 
department. 


however, 


Illinois Joint Wage Commission Or- 
ganizes 


The Joint Wage Commission of the 
Coal Operators’ Association. of Illinois 
and the United Mine Workers of Illinois, 
to whom was referred the task of draw- 
ing up a wage contract effective April 
1, 1928, elected Henry Fishwick, presi- 
dent of the Illinois Miners’ Union, as 
chairman of the commission, and Her- 
man Perry, vice president of the Oper- 
ators’ Association, as secretary at a 
meeting in Chicago, October 26. The 
other members of the commission are 
Rice Miller, president of the Operators’ 


Association, and William Sneed, vice 
president of District 12, United Mine 
Workers. 


The commission is to report its find- 
ings and recommendations to a _ joint 
scale meeting to be held in Chicago, 
February 7, 1928. 


Anthracite Industry to Hold Conference 


The Pennsylvania anthracite coal in- 
dustry will hold a cooperative confer- 
ence at Mt. Carmel, Pa., from November 
¥ to 11. The conference will bring min- 
ers and operators together for the pur- 
pose of initiating a movement to regain 
lost markets and prestige. The meet- 
ing will be managed by business men of 
the anthracite region in northeastern 
Pennsylvania. Many coal dealers mar- 
keting anthracite in the principal con- 
suming sections, will also attend. 

Prominent Federal and state officials, 
besides operators and miners, will at- 
tend the meeting. Secretary of Com- 
merce Herbert Hoover, Governor Fisher 
of Pennsylvania, S. D. Warriner, chair- 
man of the Anthracite Operators’ Con- 
ference, John L. Lewis, president of the 
United Mine Workers, Daniel T. Pierce, 
of New York City, and Thomas Kennedy, 
secretary of the miners’ union, are 
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COAL ENGINEERS DISCUSS MECHANICAL LOADING 


VERY interesting program on 
A Bests Loading and Mine 

Transportation was presented 
in Pittsburgh, Pa., October 20th, at a 
joint meeting of the Engineers’ So- 
ciety of Western Pennsylvania and 
the American Institute of Mining and 
Metallurgical Engineers. About 300 
attended this conference, at which the 
following program was presented: 

MORNING SESSION 

Mechanical Loading in the Pitts- 
burgh District, by L. E. Young, pro- 
duction vice Pittsburgh 
Coal Co. 

Discussion on this subject by Glenn 
Southward, The American Mining 
Congress; W. L. Affelder, asst. to 
pres., Hillman Coal & Coke Co., and 


president, 


George Osler, vice president, Pitts- 

burgh Terminal Coal Corp. 
Conveyor System of the H. C. 

Frick Coke Co., by T. W. Dawson, 


chief engineer, H. C. 
Scottdale, Pa. 


Frick Coke Co., 


AFTERNOON SESSION 
Mine Locomotives—Gathering and 
Main Line Haul, by G. H. Shapter, 


commercial engineer, General Electric 
Co., Erie, Pa., and W. A. Clark, gen- 
eral engineer, General Engineering 
Dept., Westinghouse Elec. & Mfg. Co., 
East Pittsburgh, Pa. 

C. E. Lesher, vice pres. of the 
Pittsburgh Coal Co., presided at the 
morning session on Mechanical Load- 
ing and Graham Bright, Mines Safety 
Appliances Co., presided at the after- 
noon session on Mine Locomotives. 

The papers on mechanical loading 
described a number of mechanized 
mining operations in the Pittsburgh 
field and discussed the operating prob- 
lems and difficulties encountered in 
the mines in this field and described 
the varying degrees of successes that 
were being attained by mechanical 
loaders, scrapers and conveyors. 

A moving picture illustrated the 
conveyor system of the H. C. Frick 
Coke Co., and numerous lantern slides 
showed early and modern types of 
mine locomotives. In addition to the 
papers on the program a number of 
interesting informal discussions were 
presented by various members. 


among those appearing on the program. 

Committees are working vigorously to 
make inas- 
much as it is for the ultimate good of 
the whole industry, from the standpoint 
of the operators, miners and the public 
of the anthracite districts. 


this convention a success, 


Pittsburgh Terminal Coal Reduces 
Wages—Five Mines Operating 

The Pittsburgh Terminal Coal Cor- 
poration has reduced wages to a scale 
corresponding with that paid by the 
Pittsburgh Coal Company. Day labor 
was cut from $6.75 to $6. 

The company is operating five of its 
former union mines on a non-union basis 
and is producing over 7,000 tons of coal 


daily. The company is building 100 
miners houses at its No. 9 mine at 
Acella, Pa. 


The Pittsburgh Coal Company is op- 
erating 18 of its Pittsburgh district 
mines, and is producing better than 
160,000 tons a week. The average num- 
ber of men working is around 6,700. 

It is reported that preparations are 
being made to reopen the Gibson mine 
of the Hillman Coal & Coke Company 
at Bentleyville, Pa., on a non-union basis. 
About 400 miners will be employed. 


Lake Cargo Coal Rates 


Lake cargo coal rates will be con- 
sidered again by the Interstate Com- 
merce Commission at two hearings, one 
in Washington, beginning November 16, 
and the other at Minneapolis, beginning 
November 29. Commissioners Campbell 
and McManamy were assigned to con- 
duct the inquiries. The phase of the 
lake cargo rate controversy to be taken 
up for reconsideration is the 20-cents- 
per-ton rate reduction on lake cargo coal 
which railroads serving West Virginia, 
Tennessee and Kentucky attempted to 
put into effect in August. The commis- 
sion suspended the reduction and ordered 
the inquiry. 


Pittsburgh Coal Mining Institute Meets 


More than 100 persons attended the 
semiannual meeting of the Pittsburgh 
Coal Mining Institute at Pittsburgh, Oc- 
tober 8. The program dealt principally 
with safety work, and was conducted by 
William McCoy, safety engineer of the 
Buckeye Coal Company and president of 
the institute. 


Two collieries of the Hudson Coal 
Company near Wilkes-Barre, on the 
Delaware and Hudson Company lines, 
have resumed mining after a shutdown 
of several months. Others are expected 
to resume shortly. 
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Permanent Rescue Teams in West 
Virginia 

At the last session of the West Vir- 
ginia legislature a bill was passed pro- 
viding for 20 permanent mine rescue 
teams in the state. The teams are to 
consist of six men each and are to be 
trained by the state and paid by the 
state, giving to the state 120 expert mine 
rescue men ready for service at any 
time. Formerly the state has depended 
on volunteer teams in case of disaster or 
mine fire. Announcement has been made 
by Lazier McGee, of the Department of 
Mines, that the two permanent mine res- 
cue teams for the Fairmont region would 
be a team from the Jamison No. 8 mine 
and No. 9 mine and a team from the 
Thermal mines of the Cosgrove-Meehan 
company. 

Mr. McGee will have charge of the two 
permanent teams in the Fairmont field 
and two teams in the Morgantown field. 
These 24 men will be given training 
twice each month. They will receive all 
rescue instruction from elementary 
through advanced and will devote most 
of their training hours to practice and 
study of the newest and most modern 
methods of rescue work as these things 
are discovered. 


Union Activities Against Pittsburgh 
Terminal Coal Company Are Halted 
by Injunctions 


One of the most sweeping Federal 
Court injunctions in the history of labor 
disputes was put into effect October 11 
at Pittsburgh against the United Mine 
Workers of America, its officials and its 
members. Practically every activity of 
the union, directed against the nonunion 
Pittsburgh Terminal Coal Corporation, 
was restrained by the preliminary order 
handed down by Judge F. P. Schoon- 
maker. 

The court upheld the contention of the 
corporation that the union had hampered 
interstate shipment of coal in violation 
of the Sherman and Clayton Acts. The 
chief point of the corporation in its suit— 
to regain possession of company-owned 
houses occupied by striking miners—was 
decided in favor of the plaintiff, for the 
union and its members were restrained 
from in any way seeking to maintain 
union men in the dwellings against the 
wishes of the corporation. 

The court held the corporation was en- 
titled to the preliminary injunction be- 
cause it appears that immediate and 
irreparable damage and loss will result 
to plaintiff unless a preliminary injunc- 
tion be granted, and that for such dam- 
age and loss the plaintiff is without any 
adequate remedy of law. 

Nothing was said in the preliminary 
decree concerning the prayer of the cor- 
poration for damages of $1,500,000. 


Official announcement comes from 
the Carnegie Institute of Technology 
in Pittsburgh that a second Interna- 
tional Conference on Bituminous 
Coal will be held there during the 
week of November 19, 1928. 

Decision to call a second congress 
of world scientists and fuel technolo- 
gists has been made, it is announced, 
as a result of the widespread interest 
aroused throughout the world by the 
first Conference on Bituminous Coal 
held at the Carnegie Institute of 
Technology in November, 1926. 

Although no definite program 
plans for the second conference have 
been made, it is expected that the 
1928 session will cover the latest de- 
velopments in obtaining substitutes 
for gasoline from coal, power from 
coal, low and high temperature dis- 
tillation processes, smokeless fuel, 
gasification of coal, utilization of 
coal tar products, coal as a source 
for fertilizer, and coal in relation to 
the production of fixed nitrogen. 

Dr. Thomas S. Baker, president of 
the Carnegie Institute of Technology, 
who called the first conference, 
visited Europe this past summer for 
the purpose of discussing phases of 
the second conference with eminent 
scientists in France and Germany. 
He plans to pay another visit to 
Europe in 1928 to invite speakers 
and delegates. 


The Pittsburgh Terminal Corporation 
was a union stronghold until April 1, 
when the company posted a wage scale 
lower than the union scale, and union 
miners suspended work. Since that time 
the corporation has sought to operate 
with nonunion miners, joining the ranks 
of other open-shop operators, including 
the Pittsburgh Coal Co. The injunction 
is expected to make it less difficult to 
obtain and keep nonunion miners. 


GREEN SCORES ORDER 


President William Green, of the 
American Federation of Labor, said that 
the order signed by District Judge 
Schoonmaker in Pittsburgh, “in my 
opinion completely destroys all rights of 
the United Mine Workers employed in 
the mines of the Pittsburgh Terminal 
Coal Corporation.” 

“Evidently the injunction issued by 
United States District Judge Schoon- 
maker,” Green commented, “is sweeping 
in its extent and is a further step of 
encroachment in the use of the injunction 
upon the rights and activities of the 
trades unions.” 


Mine Union Loses Injunction Fight in 
West Virginia 


The United Mine Workers of America 
and its president, John L. Lewis, were 
refused reviews by the Supreme Court in 
12 cases in which the Federal District 
Court for Southwestern Virginia granted 
injunctions to the Red Jacket Consoli- 
dated, the Borderland and other West 
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Virginia coal mining companies restrain- 
ing the union and its officers from certain 
acts in their efforts to unionize coal mines 
in West Virginia. 

The constitutionality of the injunction 
was attacked by Lewis and the United 
Mine Workers, particularly the feature 
which would have the effect, they claimed, 
of preventing them from urging employes 
of open-shop mines to join the union. 

The mining companies contended with 
success in the lower courts that the 
union, its officers and members, should 
be prohibited from attempting to per- 
suade their employes from breaking their 
contracts which provided that they would 
not become members of the union. They 
insisted that the injunction did not pre- 
vent their employes from joining the 
union provided they did not remain in 
their employ. 

The injunction, among other things, 
prohibited the union, its officers and 
members from interfering by threats of 
violence with the employes of the mines 
bringing the suits from destroying the 
property of those companies and from 
interfering with their interstate busi- 
ness. 

The lower courts found that the union 
and its members were engaged in a con- 
spiracy to restrain interstate commerce 
by interfering with the production and 
shipment of nonunion coal. 


Bulletin to Tell Mining Methods 


Publication in December of a bulletin 
containing an exhaustive study of the 
various methods used by operators of 
West Virginia was announced recently 
by Prof. Charles E. Lawall, head of the 
School of Mines of West Virginia. 

The data for the treatise has been ob- 
tained, Professor Lawall said, during the 
past year by Ivan A. Given, of Sutton, 
and Harry G. Kennedy, of Morgantown, 
son of D. C. Kennedy, secretary of the 
Kanawha Coal Operators’ Association. 

Every district in the state has been 
visited and material collected with the 
exception of the Wheeling and Elkins 
territories, which will be inspected within 
the next few weeks, it is stated. 

After the work has been published, 
Professor. Lawall stated, it will be dis- 
tributed to every coal operator and coal 
company in the state in order that they 
may improve, if possible or necessary, 
the methods of mining used in their own 
plants. 

The dissemination of the information 
embodied in the forthcoming bulletin 
among West Virginia operators is ex- 
pected to have a generally good effect in 
aiding the operators to lower their aver- 
age cost per ton of producing coal. 

Both of the young men engaged in col- 
lecting and writing the new work were 
graduated from the university with the 
degree of mining engineer in 1926. 
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A. J. Maloney New President of Coal 
and Iron Company 


At the annual meeting of stockholders 
of the Philadelphia and Reading Coal 
and Iron Company, on October 10, held 
at Philadelphia, Andrew J. Maloney, 
vice president of the Chicago, Wilming- 
ton and Franklin Coal Company, Chi- 
cago, was elected president, to succeed 
Joseph Wayne, Jr., who has temporarily 
filled the office since the resignation some 
months ago of W. J. Richards. Mr. 
Maloney, at a special meeting of direc- 
tors of the Philadelphia and Reading 
Coal and Iron Corporation on the same 
day, was chosen president of that organ- 
ization. 


The new head of the Coal & Iron Com- 
pany is 43 years of age, and is a native 
son of Girardville, Pa., which is located 
in the heart of the anthracite field. He 
spent his early days in Schuylkill 
County, coming to Philadelphia in the 
year 1900. He later entered the eve- 
ning school of Temple University, and 
remained in that institution until 1906, 
at which time he was the traffic manager 
of the Whitehall Portland Cement Cor- 
poration. In 1906 the Wentz interests 
sent him to Illinois as vice president and 
sales manager of the Royal Colliery 
Company at Virden. Under his manage- 
ment the company made rapid progress, 
and eventually was merged into the Chi- 
cago, Wilmington and Franklin Coal 
Company. Mr. Maloney continued as 
vice president and sales manager of that 
company until his election to the presi- 
dency of the Philadelphia and Reading 
Coal and Iron Company, when he re- 
signed. 

The following directors of the Phila- 
delphia and Reading Coal and Iron Com- 
pany also were elected: Robert J. Cary, 
Robert J. Montgomery, George H. Camp- 
bell, Joseph Wayne, Jr., Newton H. Fair- 
banks and Leon E. Thomas. The latter 
is a new member of the board, taking 
the place of George C. Coughlin. Mr. 
Thomas is president of the Reading Iron 
Company, a subsidiary of the coal and 
iron company. 


H. B. Lee Heads Indiana Association 


At the annual meeting of the Indiana 
Coal Producers’ Association, which was 
held October 17 at Indianapolis, the fol- 
lowing officers were elected: 

President—H. B. Lee, president, Mau- 
mee Collieries Co., Terre Haute, Ind. 

Vice President—J. T. Moorman, presi- 
dent, Patoka Coal Co., Indianapolis, Ind. 

Secretary-Treasurer — Michael Scol- 
lard, Terre Haute, Ind. 

These officers, together with the fol- 
lowing operators, compose the new 
executive board: Fred S. McConnell, vice 
pres., Enos Coal Mining Co., Cleveland, 
Ohio; R. H. Sherwood, president, Sher- 
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OUR COAL EXPORT TRADE 


URING the first six months 
of 1927 the four chief coal 
exporting countries shipped 


a total of 55,800,000 tons of an- 
thracite and bituminous, compared 
with 49,200,000 tons in the corre- 
sponding period of 1925, according 
to John R. Bradley, Minerals Sec- 
tion, Department of Commerce. 
(Comparison has not been made with 
1926, owing to the British coal strike 
in that year.) Germany showed the 
greatest gain—14,000,000 tons in 
1927 against 10,600,000 in 1925; the 
United States had 10,100,000 tons 
against 8,000,000 tons; and Poland 
5,300,000 tons against 4,600,000 tons. 
Exports from Great Britain in the 
first half of the present year were 
slightly greater than in the first 
half of 1925, notwithstanding re- 
strictions on the importation of coal 
in many coal-producing countries, 
including countries which have im- 
posed import duties—France and 
Germany, which require a license for 
its importations, and Spain, where 
certain industries are required to 
use a specified percentage of the 
national product, an arrangement 
which, it is reported, Portugal is 
about to follow. 

In the above figures the tons are 
long tons in the case of the United 
States and Great Britain and metric 
tons for Germany and Poland. An- 
thracite and bituminous figures have 
been combined for the United States, 
because the export statistics of other 
countries do not segregate the two 
kinds. Poland exports no anthracite 
and Germany very little. British 
exports of anthracite are chiefly to 
France and Italy. Our own exports 
of this commodity are mainly to 
Canada, where in recent years it has 
had to compete with the British ar- 
ticle. 

From 75 to 80 percent 
American exports normally 


of the 
go to 


Canada, but Italy, Brazil, France, 
Argentina and Uruguay import fair 
amounts. Our exports to Canada 
for the six months of this year 
show an increase of 30 percent over 
those for the corresponding months 
of 1926, while British exports in- 
creased 73 percent. Our figures are 
for anthracite and bituminous, com- 
bined; practically all of the British 
exports were anthracite only. 


PROSPECTS FOR INCREASED WORLD 
CONSUMPTION OF COAL 


The outlook seems good for an in- 
crease in world consumption of coal, 
owing to the more stable economic 
conditions prevailing throughout the 
world, and the return of most na- 
tional currencies to parity. Oil fuel 
for bunkers on vessels was scarcely 
used in 1913, while 35 percent of the 
world’s tonnage of steam and motor 
ships burned oil in the fiscal year 
1926-27, only 62 percent using coal. 
It seems improbable, however, that 
this rate of increase will be main- 
tained hereafter. Moreover, experi- 
ments indicate that powdered coal 
may soon begin to replace oil for 
bunkers. The development of hydro- 
electric power continues in a num- 
ber of countries, but Italy in recent 
years has greatly increased the use 
of such power and yet its importa- 
tion of 12,000,000 tons of coal in 
1926 set a new high record. The 
jnore efficient use of coal in certain 
countries has, no doubt, reduced con- 
sumption in no small way, but its 
continued influence is difficult to 
gauge. Except in the West Indies, 
Central America, and Chile, coal 
consumption is increasing in the 
countries where the United States 
has a foothold or better—Canada, 
Argentina, Brazil, Italy, and North 
Africa—but if it can not reduce 
prices further even this hold on the 
market will slip. 


wood Coal Co., Indianapolis, Ind., and 
R. C. Woodie, general manager, Midcon- 
tinent Coal Co., Danville, Ill. 

A resolution pertaining to reforestra- 
tion was adopted by the strip mine own- 
ers. A reforestration program, outlined 
by Richard Lieber, state director of con- 
servation, consists of having each oper- 
ator plant five acres of land for each 
unit of stripping machinery now in 
operation. The program requires the 
planting of 300,000 spruce trees a year, 
the trees to be furnished from the state 
forest nursery. 


Lake Erie Coal Loadings 


Lake Erie coal loadings for the season 
to October 2 totaled 27,266,980 tons, a 
gain of 4,593,212 tons over last year, 
when 22,673,768 tons had been loaded to 
the same date. Loadings for 1925 at 
that date were 20,331,154 tons and 17,- 
796,749 in 1924. 

H. M. Griggs, manager of the Ore & 
Coal Exchange, expects total loadings 
this year to pass the 35,000,000-ton mark 
and better the high record of 1926 by 
about 6,000,000 tons. 
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C. A. Cabell Heads Kanawha Coal 
Operators’ Association 


C. A. Cabell, president of the Carbon 
Fuel Co., of Charleston, W. Va., was 
elected president of the Kanawha Coal 
Operators’ Association at the annual 
meeting, at Charleston, October 20, suc- 
ceeding D. H. Morton, who, through a 
sale of the American Eagle Colliery, has 
retired from the industry. W. C. 
Mitchell, persident of the Coalburg 
Kanawha Coal Co., of Coalburg, W. Va., 
was reelected vice president, D. C. Ken- 
nedy as secretary, and John L. Dickin- 
son, vice president of the Dickinson Fuel 
Co., of Charleston, as treasurer. 

Messrs. C. A. Cabell, W. C. Mitchell, 
J. Dearing Christian, asst. to pres., Im- 
perial Colliery Co., Lynchburg, Va.; 
John Laing, pres., Wyatt Coal Sales Co., 
Charleston, W. Va.; John S. McKeever, 
gen. supt., Kanawha & Hocking Coal & 
Coke Co., Longacre, W. Va.; W. M. 
Wiley, vice pres., Boone County Coal 
Corp., Sharples, W. Va., and Frank O. 
Harris, gen. mgr., Cannelton Coal & 
Coke Co., Cannelton, W. Va., were re- 
elected as members of the board of direc- 
tors, while L. M. Webb, pres., Webb Coal 
Mining Co., Cincinnati, Ohio, and Ever- 
ett Drennen, pres., West Virginia 
Southern Coal Co., New York City, were 
elected as new members. 

Harry L. Gandy, secretary of the Na- 
tional Coal Association, spoke at the 
business meeting, reviewing the work of 
his organization, and Dr. D. W. Daniel, 
president of Clemson College, of South 
Carolina, was the main speaker at the 
annual dinner. W. M. Wiley presided 
as toastmaster. 

The various reports showed jhe 
Kanawha Association to be in excellent 
condition and Mr. Kennedy was warmly 
congratulated upon the conclusion of 
another year of successful effort under 
his secretaryship. Attorney A. M. Bel- 
cher, of Charleston, who prepared the 
original complaint for an injunction in 
the Federal court against the organiza- 
tion activities of the union, was present 
and spoke briefly on the legal situation, 
saying that he interpreted the decision of 
the Supreme Court in refusing to review 
the action of the Circuit Court of Ap- 
peals in sustaining the West Virginia 
injunctions as a “new bill of rights for 
employers under which they might oper- 
ate their business as American citizens.” 


H. Morrow Heads Alabama Institute 


Hugh Morrow, president of the Sloss- 
Sheffield Steel & Iron Company, was 
elected president of the Alabama Mining 
Institute at a meeting of the board of 
directors, October 11. A. B. Aldridge, 
general manager of the Stith Coal Com- 
pany and president of the Southeastern 
Fuel Company, was elected vice presi- 
dent. James L. Davidson, secretary, and 


H. E. Mills, assistant secretary and 
statistician, who have served the insti- 
tute in this capacity for a long number 
of years, were reelected for another term. 
Harold McDermott, of the New Castle 
Coal Company, was elected to fill out the 
unexpired term of A. B. Aldridge on the 
board of governors. The other new 
members of the board of governors are 
Molton Smith, C. T. Fairbairn, and 
Henry T. DeBardeleben. 


Will Reequip Old Alabama Mine 


The Consolidated Coal Company, a 
newly organized Alabama corporation, 
has purchased what is known as the 
Bankhead coal properties in Walker 
County, near Jasper, Ala., on the 
Northern Alabama Railway. These prop- 
erties were formerly owned and oper- 
ated by the Pratt Coal & By-Product 
Corporation, this company having been 
thrown into receivership several months 
ago. These holdings contain a large 
acreage of fine big seam coal, which has 
only been developed through the Bank- 
head mine. The consideration involved 
in the purchase was about $1,500,000, 
and the new owners expect to expend 
$200,000 in the construction of a new 
washer and preparation plant of large 
capacity and in the installation of haul- 
age and inside mining equipment which 
will thoroughly modernize the operation 
and equip it for the production of 2,000 
to 2,500 tons daily from the present 
slope opening. The present partial elec- 
trification will be extended to all units. 
R. T. Daniel, Birmingham, is president 
of the company and has associated with 
him well known coal men of New 
Orleans. 


Hudson Coal Company 


Withdrawal by Hudson Coal Co. of its 
appeal to the U. S. Supreme Court from 
a decision ordering payment to State of 
Pennsylvania of several millions in back 
taxes on anthracite produced has been 
generally interpreted as surrender by the 
company of its position against the tax, 
according to the Wall Street Journal. 
It may be authoritatively stated that the 
company has not surrendered its posi- 
tion nor settled the suit brought against 
it by the state. 

Taxes accrued in 1921 and to date 
have been unpaid, though the company 
has set up reserves in the event of obli- 
gation to pay them. The tax calls for 
payment to the state of 1% percent on 
the mine price of coal produced. 


At Yorktown, Pa., the Lehigh Valley 
Coal Company is clearing the ground at 
its No. 5 colliery to permit the taking 
out of all the anthracite remaining 
unmined in that section of its Yorktown 
tract. 
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Receiver for South Penn Collieries Co, 


Robert H. Buchanan has been ap- 
pointed receiver in equity of the South 
Penn Collieries Co., which owns, leases, 
and operates anthracite coal mines in 
Schuylkill, Northumberland, and Lacka- 
wanna Counties, Pa. The appointment 
of Mr. Buchanan, who is president of 
the company, was in a friendly suit by 
Sheafer and Lowrey, of Philadelphia, 
creditors, because of the company’s lack 
of operating capital. The company con- 
sented to appointment of the receiver, 
It is claimed the company is solvent, hav- 
ing assets of a book value of $15,000,000, 
Its liabilities consist of first mortgage 
bonds outstanding of $4,031,500; second 
mortgage bonds of $2,000,000, and gen- 
eral debt of $1,700,000. Default has 
been made in the payment of interest due 
July 1 last on the second mortgage bonds. 
The receiver is authorized to continue 
the business until further order of the 
court. 


First Coal From Bemis 


The Cheat Mountain smokeless field, in 
Randolph County, W. Va., which has 
been under development in recent months, 
assumed a position among the producing 
districts early in October when the Mon- 
serrat Mining Company, a Columbus, 
Ohio, concern, shipped the first car of 
coal from its new plant at Bemis. There 
are now two companies producing coal 
on a commercial scale in the field, the 
Walker New River Mining Company hav- 
ing begun the shipment of coal about a 
month ago. Both companies are operat- 
ing their mines regularly and expect to 
be in a position to increase their output. 


Striking Pittsburgh Miners Promised Aid 


Promises of political, financial, and 
moral support for the striking coal 
miners in the Pittsburgh field were made 
early in October by International Vice 
President Phillip Murray, of the United 
Mine Workers, at a mass meeting at 
Monongahela, Pa., when he assured the 
somewhat discouraged workers that the 
Federation of Labor and its affiliated 
bedies were going to contribute to their 
cause in the immediate future. He also 
assured the miners that the labor leaders 
were going after Governor Fisher, of 
Pennsylvania, and demand justice from 
him and the state authorities. Murray 
cid not say so, but it is generally known 
in the coal fields that the number of 
strikers in Pittsburgh district has di- 
minished to a startling extent, as the 
workers have penetrated into the non- 
union fields of West Virginia and are 
said to be working for less than the 
wage rate offered by the Pittsburgh 
producers. 
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More Dams in Tennessee River Urged 
to Aid Industry in South 


Statements that the industrial growth 
of the South depends upon making plans 
now to provide extra power; that no 
changes in the Federal water-power act 
should be made; that the Muscle Shoals 
problem should be disposed of; that the 
ban on developments on the Tennessee 
River should be lifted and that no power 
trust exists in this country are among 
the striking points brought out before 
sessions of the Southern Appalachian 
Power Conference. 

W. K. Onken, editor of the Electrical 
World, deplored the interference of poli- 
tics with Muscle Shoals and called atten- 
tion to the paralyzing effect of politics 
wherever it touched the industrial prob- 
lems. 

Paul S. Clapp, managing director of 
National Electric Light Association, and 
formerly an aide to Secretary Hoover, 
said he had spent 17 months in Russia 
under Soviet regime and that had he 
needed anything to convince him of the 
stifling of individual initiative by Gov- 
ernment ownership or control, his ex- 
perience in Russia had supplied it. 

He declared that since the World War 
the increase in mass production due to 
the increased electrification of industry 
had made it possible to keep the wages 
of labor up to wartime levels in many 
industries. 

The Chattanooga conference is_ re- 
garded as the forerunner of a demand 
upon the part of business interests of 
Tennessee that the Federal Power Com- 
mission approve the long-pending per- 
mits for the development of water-power 
dam sites in the Tennessee River. It is 
estimated that more than $100,000,000 
of capital is awaiting the building of 
these dams to move to this section. 

Mr. Onken took occasion strongly to 
uphold the Federal water-power act and 
urge opposition to any move to amend :it. 
There is no power trust in this country 
and no tendency toward one, J. T. New- 
comb, counsel for Joint Committee of the 
National Utility Association, declared in 
an address. He quoted findings of the 
Federal Trade Commission which he 
said should answer any such argument. 


Cost Reports Hit Again 


The District Court of Appeals has 
under advisement the appeal of the Fed- 
eral Trade Commission from the recent 
action of Justice Bailey of the District 
Supreme Court granting a permanent 
injunction to the Maynard Coal Company 
in the matter of cost reporting. The 
Maynard case is similar, though less 
comprehensive, than the Claire Furnace 
case which the United States Supreme 


Court finally disposed of a few months 
ago. 


Gas Production Soon to Be Minor De- 
partment of Gas Corporations 


The business of producing manufac- 
tured gas in the future will be a minor 
department of a great industry vertically 
integrated, beginning with coal in the 
ground, and oil, which is merely another 
form of it, and ending with motor fuels, 
dyes, medicines, and explosives, Philip 
Cabot, Harvard School of Business Ad- 
ministration, Cambridge, Mass., declared 
at the convention of the American Gas 
Association in Chicago, October 11. 

“The production of gas as now carried 
on is not one industry but four,” Mr. 
Cabot stated. “What we call the gas 
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business consists in the production, actual 
or potential, of gas, coke, tar, and am- 
monia, and motor fuels. Gas men refer 
to gas as their main product and coke, 
tar, and ammonia as their by-products, 
because they are gas men, but to the fuel 
merchant coke is the main product, the 
gas often being a pure waste, while to 
the manufacturing chemist the coal tar 
offers a field of activity and economic 
development which overshadows all other 
products of the coal. In the production 
and marketing of the coal-tar derivatives 
we have so far been very backward, but 
they contain a future inseparable from 
the development of the gas industry and 


may perhaps become the dominant factor 
of it.” 


OIL SHALE “DISCOVERY” DEFINED 


Interior Department Holds That Initial Discovery At Or Near 
Surface Is Sufficient To Justify Patent 


_—_—— of the utmost importance 

to the oil shale industry of the United 
States was handed down by the Interior 
Department early in October, when Sec- 
retary Work approved a ruling to the 
effect that an initial discovery of oil 
shale at or near the surface is sufficient 
to justify an oil shale patent under the 
general mining laws. This comes as a 
climax to a matter that has been pending 
since early last winter when representa- 
tives of those interested in the develop- 
ment of shale deposits appeared before 
Interior Department officials to urge a 
change in the regulations as to what shall 
constitute a “discovery” of an oil shale 
deposit. 

The test case just decided, around 
which the whole question revolved, was 
that of J. D. Freeman v. George L. 
Summers, and Standard Shale Products 
Co. v. Summers. The Shale Company 
and Freeman contested homestead and 
stock raising entries of Summers on the 
ground that they themselves were en- 
titled to the land under prior placer min- 
ing claims. The department’s former 
decision against the shale claims was 
based on the ground that at the time of 
the approval of the mineral leasing act 
no discovery of a valuable deposit of oil 
shale had been made on the lands, nor 
had work leading to a discovery been 
diligently prosecuted. 

At the hearing held last winter it was 
argued by the shale claimants that the 
Green River formation in Colorado, 
taken as an example, is one massive de- 
posit, any part of which will, upon dis- 
tillation, produce oil in varying quanti- 
ties, and that a location on any part of 
this deposit should constitute a dis- 
covery. The department sustains this 
contention in the following language: 
“* * * while the beds vary in the 


richness of their content, the formation 
is one upon which the miner may rely 
as carrying oil shale which, while yield- 
ing at places comparatively small quan- 
tities of oil, in other places yields larger 
and richer quantities of this valuable 
mineral.” 


The ruling sets aside an impression 
that has prevailed that regulations of 
the Geological Survey regarding classi- 
fication of oil shale land are to determine 
in all cases whether sufficient discovery 
has been made to justify a patent. It 
is stated that each case must be decided 
upon the facts disclosed. The survey 
regulations referred to stipulated that 
where shale beds are too deep to be 
mined by open-cut methods, oil shale 
lands must contain shale capable of 
yielding 1,500 barrels of oil per acre in 
beds not less than a foot thick, producing 
15 gallons per ton and within a reason- 
able depth below the surface. The sur- 
vey regulations also required that in beds 
subject to open-cut mining the lands must 
contain shale to yield 750 barrels of oil 
per acre in beds not less than 6 inches 
thick and yield not less than 15 gallons 
per ton. 


In defining the requirements for a min- 
ing claim, the department says: “It is 
sufficient if he (the locator) finds min- 
eral in a mass so located that he can 
follow the vein or the mineral-bearing 
body, with reasonable hope and assur- 
ance that he will ultimately develop a 
paying mine.” 

“It is not necessary, in order to con- 
stitute a valid discovery under the gen- 
eral mining laws sufficient to support an 
application for patent, that the mineral 
in its present situation can be immedi- 
ately disposed of at a profit,” says the 
decision. 
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New Takeup By Link-Belt 

The Link-Belt Company, Chicago, has 
announced an improved design “Pro- 
tected Screw” type takeup for heavy 
work and long-movement to be known 
as Style “DS.” 

The diameters of screws, lengths of 
bearings, strenghts of frames, etc., are 
all correctly proportioned for the size 
of shaft, and length of movement, insur- 
ing maximum strength with minimum 
weight. 

Frame is of welded structural steel 
with channel base welded to ends formed 
of steel plates, bent and welded into 
strong box members, in which the ad- 
justing screw is mounted. 

The steel angle bolted on top of ends 
protects the screw from dirt or the 
weather, in addition to tying the ends 
together, strengthening the frame, and 
preventing upward movement of the 
bearing. 

The protected screw remains fixed in 
position, and the nut for adjusting the 
movement of bearing travels on the 
screw. A circular has been issued de- 
scribing this. 

Electrically Controlled Automatic Clean- 
ing and Pickling Machine 

The Bridgeport Brass Company, at 
Bridgeport, Conn., has installed two 
automatic cleaning and pickling machines 
on which electric control is applied for 
the first time to govern the various steps 
in the process. The machines in ques- 
tion not only eliminate several men from 
the department but also provide greater 
production at less cost. 

Carriers on an endless chain convey the 
work to be cleaned and pickled from a 
filling station, through the various baths, 
to an unloading station. General Electric 
motors and control are used. On press- 
ing a button the carriers move from one 
position to the next and stop. After a 
predetermined time all carriers move to 
the next position. The time elapsing be- 
tween moves is determined by setting a 
timing relay; one machine operates on a 
70-second cycle, and the other on a 20- 
second cycle. 

The machine described was built by 
the U. S. Galvanizing and Plating Equip- 
ment Company, of Brooklyn, N. Y., and 
the electric equipment is of General Elec- 
tric manufacture. 
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Magnetic and Electro-Pneumatic Mine 
Hoist Control 


Westinghouse Electric and Manufac- 
turing Company, East Pittsburgh, Pa., 
has developed an entirely new line of 
magnetic control for mine hoist service. 


All contactor panels are furnished 76” 
high for lining up with standard 76” 
high switchboard panels and are pro- 
vided with channel iron sills. 

The high voltage air break reversing 
contactors are provided with current 
interlocks to prevent one contactor from 
closing until the arc has been completely 
extinguished on the contactor being 
opened. 


Both high and low voltage reversing 
contactors are mechanically interlocked. 


In the new development of high volt- 
age reversing contactors, the two-pole 
design has been retained on account of 
space and safety considerations. The 
connection of the two-pole contactors pro- 
vides opening of all power leads to the 
motor stator and insures against over- 
winds as the opening of any two-pole 
contactor opens two phases of the line. 

The are-rupturing ability of these high 
voltage contactors provides reliable op- 
eration even under adverse conditions. 

The contactors are of the floating 
armature construction which are self- 
aligning. 

The company has also developed an 
alternating current magnet valve for 
operation of  electro-pneumatic unit 
switches. Heretofore only direct current 
magnet valves have been available, thus 
requiring direct current for operation of 
the magnet valves and control circuits. 
This important development permits the 
use of alternating current control cir- 
cuits and by eliminating the small motor 
generator formerly required, the cost of 
the complete electro-pneumatic control 
for mine hoists is materially reduced. 


New Time-Delay Push-Button Station 
Keeps Motors Running 


General Electric announces a new 
push-button station for use in prevent- 
ing the cutting out of motors controlled 
by a magnetic starter, when there is a 
brief power disturbance. The station has 
two push buttons, “Start” and “Stop,” 
and bears the General Electric designa- 
tion CR-2940-BS-82-A. 

This station is used with standard 
magnetic starters, making it unnecessary 
to add time-delay attachments to the 
starters. themselves. When power fails, 
the magnetic starter will, of course, drop 
out, but will be caused to reclose upon 
the return of voltage by the push-button 
device—unless the time for which the 
push-button station is set is exceeded, 
when the “Start” button must be pushed 
to energize the magnetic starter and so 
restart the motor. 

In operation, pressing the “Start” but- 
ton of the push-button station closes the 
pilot circuit of the magnetic starter and 
also the circuit of a coil in the push-but- 
ton station. This coil is part of a “lift” 
solenoid and, when energized, causes the 
solenoid plunger to rise. At the bottom 
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of the plunger are spring-attached con- 
tacts which are closed by the lifting 
action, thus maintaining the circuit 
through the solenoid itself and also the 
pilot circuit of the magnetic starter with 
which the device is used. 

When voltage drops sufficiently to per- 
mit the solenoid to release the plunger, 
the latter starts to fall but is retarded 
in its downward movement by a rack 
which turns a gear. The gear engages 
a ratchet which can be adjusted for a 
maximum of 1% seconds by means of a 
heavy nut at the end of the rod which 
serves as a pendulum. If power does not 
return before the time expires for which 
the device is set, then the contacts will 
be opened and both the solenoid and the 
magnetic starter will be disconnected 
until the “Start” button is again pushed. 

Pressing the “Stop” button stops the 
motor immediately, because this action 
immediately opens the pilot circuit of the 
magnetic starter and likewise disengages 
the rack of the solenoid plunger so that 
the latter falls instantly. 


New Cable Organization 


The organization of a large electrical 
wire and cable company under the name 
of General Cable Corporation was fore- 
casted recently by the mailing of notices 
calling meetings of stockholders to ap- 
prove action taken by the boards of di- 
rectors of certain of the companies whose 
assets will be owned by General Cable 
Corporation. When the organization of 
General Cable Corporation is completed, 
it will own the assets and businesses now 
operated by Dudle Manufacturing Cor- 
poration, Rome Wire Company, Safety 
Cable Company, and Standard Under- 
ground Cable Company, and the sheet 
and rod and wire mills of Baltimore Cop- 
per Smelting and Rolling Company. 

General Cable Corporation will have 
plants at the following strategic points 
in the United States and Canada: Bay- 
onne, Perth Amboy, Newark, and Har- 
rison, N. J.; Rome and Buffalo, N. Y.; 
Pawtucket, R. I.; Baltimore, Md.; Chi- 
cago, Ill.; Pittsburgh, Pa.; St. Louis, 
Mo.; Fort Wayne, Ind.; Oakland, Calif.; 
and Hamilton, Ontario. 

The company will market all kinds of 
copper wires and cables, from the finest 
of enamel wire for delicate electrical in- 
struments to the largest cable for aerial 
and underground service. Brass and 
bronze wires, tubing, copper rods and 
sheets will also be included in its manu- 
facture. 


The foundry of the American Brake 
Shoe & Foundry Co., at Burnside, Chi- 
cago, Ill., has been purchased by the 
American Manganese Steel Company, of 
Chicago Heights, Ill., to make a seventh 
of a chain of foundries producing man- 
Zanese steel castings. 
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Forty-two Dorr Classifiers in Anaconda’s 
Remodelling Program 


The Anaconda Copper Mining Com- 
pany has for some time been remodelling 
the crushing plant at its Anaconda, 
Mont., works in order to increase the 
general efficiency and simplify the flow 
sheet. Other improvements made in 
metallurgical practice at this plant have 
required a finer grinding before flota- 
tion, and, accordingly, the classification 
section of the copper flotation concen- 


trator is now being remodelled along 
more modern lines. 

The 42 small Dorr classifiers which 
have been operating in closed circuit 


with the mills since 1917 are being re- 
placed with a similar number of larger 
and more heavily constructed classifiers 
of the same make but of the latest type. 
In addition to giving a finer feed to the 
flotation machines, the new classifiers 
have a high sand raking capacity which 
may be utilized in obtaining the increased 
grinding efficiencies which result from 
large circulating loads between the mills 
and classifiers. 

Timken Purchases Control of British 

Timken, Ltd. 

The Timken Roller Bearing Company 
of Canton, Ohio, and Mr. M. B. U. Dewar 
of London, England, have, together, pur- 


chased from Vickers, Ltd., all of the 
capital stock of British Timken, Ltd. 
This purchase gives Timken complete 


control, throughout the world, of the 
manufacture and sale of Timken Bear- 
ings. Mr. Dewar assumes active 
agement of British Timken affairs. 

The Birmingham plant of British Tim- 
ken, Ltd., is being enlarged,-and large 
quantities of new machinery and equip- 
ment have been installed. Officials of 
British Timken, Ltd., are now at the Can- 
ton, Ohio, works making final arrange- 
ments for the immediate establishment 
of factories in France and Germany. 


man- 


The Alexander Milburn Company, Bal- 
timore, Md., manufacturers of welding 
and cutting apparatus, portable carbide 
lights, and paint and lacquer spraying 
equipment, has opened an office in Bos- 
ton under the supervision of Messrs. M. 
B. Crouse and G. B. Malone. 


M. Walter Sennhauser, formerly me- 
chanical engineer for Sulzer Brothers, 
Ltd., Winterthur, Switzerland, arrived at 
New York September 26 to assume his 
new duties as chief engineer of the Dry 
Quenching Equipment Corporation. This 
company is a new subsidiary of Inter- 
national Combustion Engineering Cor- 
poration and was organized to exploit 
the recently acquired American rights to 
patents covering the Sulzer System for 
dry quenching coke. 


‘the new company. 
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Combustion Engineering Corp. Receives 
Contract for New Steam Station 


International Combustion Engineering 
Corporation announces the closing of a 
contract by its subsidiary, Combustion 
Engineering Corporation, with the Kan- 
sas City Power & Light Company for two 
complete steam generating units for the 
Northeast Station. Each of these units 
will deliver 250,000 pounds of steam per 
hour continuously. 

The boilers are designed for 1,400 
pounds pressure, which is said to be the 
highest operating pressure in use today. 
The contract includes Lopulco Unit Sys- 
tems for burning pulverized fuel, water- 
cooled furnaces, economizers and air pre- 
heaters, all manufactured by Combus- 
tion Engineering Corporation. 


Denver Rock Drill Company and Gardner- 
Governor Company Consolidated 


Announcement has been made of the 
consolidation of the Denver Rock Drill 
Manufacturing Company of Denver, 
Colo., and Gardner-Governor Company of 
Quincy, Ill. The new company is to be 
known as the Gardner-Denver Company. 
Headquarters will be maintained at 
Quincy and Denver. 

W. H. Leonard, of Denver, will be pres- 
ident and J. W. Gardner, of Quincy, will 
be chairman of the board of directors of 
The new company 
will manufacture rock drills, air and elec- 
tric hoists, pumps and air compressors. 


Du Pont Personnel Changes 


Important changes have just been 
announced by E. I. du Pont de Nemours 
& Company in regard to the personnel of 
the Paint, Lacquer and Chemicals De- 
partment. William P. Allen, general 
manager of the department, has been 
relieved of his duties at his own request 
and has been granted a leave of absence 
for one year, beginning November 1, 
1927. William Richter has been ap- 
pointed general manager of the depart- 
ment. J. W. Elms, now divisional man- 
ager at Philadelphia, has been appointed 
assistant general manager. William M. 
Zintl, heretofore sales director of the 
paint and varnish division at Philadel- 
phia, has been appointed divisional man- 
ager to succeed Mr. Elms. These pro- 
motions are all to take effect November 
1, 1927. 


Walter Springe, who has represented 
the Heine Boiler Company in the Kansas 
City and St. Louis territories for the 
past 25 years, has been recently appointed 
district manager of Combustion Engi- 
neering Corporation for this district. 
R. J. Robinson has been appointed as 
branch manager, under Mr. Springe, at 
St. Louis. 
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Little Giant Mills Installed 


Eugene E. Schmitz, of San Francisco, 
recently purchased a Little Giant Ellis 
mill to replace mill of other make at 
Greenwood, Eldorado County, Calif. 
The Blue Canyon Gold Mine Co., Midas, 
Placer County, Calif., is also erecting a 
Little Giant Mill. 

The Christmas Hill Mine Butcher 
Ranch, Placer County, Calif., has now 
on their grounds a 500-ton Ellis mill 
and are arranging a suitable plant for 
two mills, or 1,000 ton per day. 

G. E. Salisbury has purchased a B-1 
mill to be used north of Sawyer’s Bar, 
Siskiyou County, Calif. This makes the 
seventh Ellis mill used at this location. 


New Jeffrey Vice President 


The election of Mr. Robert W. Gillispie 
to vice president and general manager 
of the Jeffrey Manufacturing Company 
was announced on October 10. Mr. 
Gillispie, who for many years was con- 
nected with the Bethlehem Steel Com- 
pany in an executive capacity, joined the 
Jeffrey organization as vice president and 
assistant general manager July 1, 1926. 


Leaflet on Direct Connected Turbine 
Generator Units 


The Westinghouse Electric and Manu- 
facturing Company, South Philadelphia 
works, has recently released an interest- 
ing and instructive leaflet entitled “Di- 
rect Connected Turbine Generator Units, 
Capacities 5, 74, 10, and 15 Kw.” These 
units are for 125 and 250 volts direct 
current operation. The number of the 
new leaflet is 2000-D. Included in the 
leaflet are a number of photographs 
showing the construction and operation 
of these units. 

These leaflets may be obtained at any 
ot the district offices of the Westinghouse 
Company or at the Advertising Depart- 
ment at East Pittsburgh, Pa. 


Flotation Machine 


The Denver Eqiupment Company has 
just issued, as Bulletin No. 2701, an 
elaborate description of its Denver 
“Sub A” Fahrenwald flotation machine. 
It is claimed for the bulletin—and the 
text bears out the claim—that the book- 
let is more than a catalog in that it 
really is a treatise on flotation. In it a 
world of information is imparted con- 
cerning the modern application of the 
flotation process to the commercial and 
profitable recovery of metals from ores 
which, in the past, have not proven of 
economic value. This bulletin is a high- 
class educational document on a vitally 
important subject of interest to all min- 
ing interests having ore treatment prob- 
lems to solve. 
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Use and Care of Wire Rope 


A. S. Leschen & Sons Rope Company, 
of St. Louis, have just issued a valuable 
booklet entitled “Practical Information 
on the Use and Care of Wire Rope.” In 
compiling this book the authors have en- 
deavored to include such items as would 
enable the users of wire rope to obtain 
both better and safer results. The cor- 
rect methods of handling wire rope are 
graphically described in a manner that 
the layman will easily understand. 
Copies may be secured from the company 
at 5909 Kennerly Avenue, St. Louis. 


The September issue of The Labor 
Saver, published by the Stephens-Adam- 
son Mfg. Co., of Aurora, IIl., contains an 
interesting rotors | article on the mod- 
ern conveying equipment at a large 
copper concentration plant. In the same 
publication is described the manner in 
which old Great Lakes freight boats are 
being converted into  self-unloaders. 
Copies of the bulletin, No. 158, may be 
obtained upon request. 


“Industrial Heating” 


The first of a series of articles on “In- 
dustrial Heating” appears in the General 
Electric Review for October. N. R. Stan- 
sel, Industrial Engineering Department 
of the General Electric Company, Sche- 
nectady, N. Y., is the author. The serial 
was prepared to supply the need for a 
detailed treatment of the subject of elec- 
tric heating. 


Turbines for Mechanical Drive 


Leaflet 3907-C of the Westinghouse 
Electric and Manufacturing Company 
describes turbines for mechanical drive in 
capacities 5 to 750 brake horsepower. 
They are admirably suited for driving 
circulating pumps, centrifugal boiler feed 
pumps, blowers and other rotary appa- 
ratus either directly or through the me- 
dium of reduction gears. The leaflet 
contains a number of illustrations to- 
gether with descriptive information of 
the turbines. 


The D. O. James Manufacturing Com- 
pany, 1120 West Monroe Street, Chicago, 
has recently issued Catalog No. 133, com- 
pletely describing James Generated Con- 
tinuous-Tooth Herringbone Gears and 
Speed Reducers. Detailed description of 
the various features of Herringbone 
Gears and Speed Reducers is included, 
together with complete illustrations of 
types and installations, and full specifica- 
tions. It contains complete engineering 
data, and should be of real value to all 
engineers, operating men, and users of 
heavy duty speed reducing equipment. 
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Sullivan High Pressure Angle 
Compressors 


A new 16-page bulletin, No. 83-G, de- 
scribes the new line of Sullivan high- 
pressure angle compound compressors, 
Class “WJ-3,” suitable for pressure from 
250 to 1,000 lbs. per square inch. These 
are two stage compressors, the low-pres- 
sure cylinder being horizontal, and the 
high-pressure cylinder vertical, with a 
vertical intercooler between them. These 
units are at present available in ca- 
pacities of 186, 235, and 290 cu. ft. per 
minute. Both gas and air models are 
available. 

Copies of Bulletin 83-G may be ob- 
tained from any office or agency of the 
Sullivan Machinery Company. 


New Sullivan Water Drifter 


Bulletin No. 81-M, dated September, 
1927, describes the new Sullivan “T-3” 
Water Hammer Drill, which is the latest 
development in a drifting or tripod drill 
for mining, quarrying and contracting 
service, such as tunnels, shafts, or open- 
cut excavation. 

The “T-3” will drill 14-ft. holes for 
1%-in. powder readily, and under favor- 
able conditions will go much deeper. 
The machine with '30-in. shell weighs 156 
lbs., but shells of 24 or 36 in. feed may 
also be had. The high drilling speed, 
smooth operation, with freedom from 
vibration, and economy of air power and 
repairs of the “T-3” have been favor- 
ably noted by customers. Automatic 
lubrication in the drill itself is supple- 
mented by the use of an automatic line 
oiler in the air line leading to the drill. 
Copies of this bulletin may be obtained 
from any office or agency of the Sullivan 
Machinery Company. 


Device to Save Electricity for Users 


“Edmoore”: Power Demand Limitator 
is the heading on Bulletin No. 11, pub- 
lished by Edward T. Moore, manufac- 
turer, 500 Cahill Building, Syracuse, 
N. Y. The “Limitator” is an electrical 
device for automatically controlling and 
limiting the power demands or peak 
loads on electric power systems for con- 
sumers. KH is claimed that by its use 
many small plants are saving large sums 
every month. The device is generally 
connected to the main incoming power 
lines of a consumer’s plant so as to 
summate all power. 

The Limitator will control all types of 
load, such as motors, enamelling, japan- 
ing and baking ovens, and annealing, heat 
treating, brass, steel and gray iron fur- 
naces, in various industries such as glass 
works, coal mines, foundries, machine 
shops, gear works, cement plants, salt 
mines, brass and steel mills, electro- 
chemical and others. 

The bulletin is profusely illustrated. 


fall 
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Can equipment 
underwrite prosperity ? 


QUIPMENT can reasonably be called the material basis 
of our present civilization—the means of the great advances 
in the basic industries of mining and agriculture. Accept- 

ing this as fundamental, it follows as an essential that production 
equipment should be 100% efficient. 


It is significant that the companies that best weathered the 
recent coal depression were the ones that were best 
equipped mechanically. Any operator who turns back his pro- 
duction methods to those of a few years ago faces imminent 
bankruptcy. The application is obvious—only those companies 
with the best production machinery can economize to the best 
advantage. 


Car Foundry mine cars are competently designed to meet every 
operating requirement. They are rugged, compact, smooth run- 
ning, long-lived, strong at every point, and give an assurance of 
long efficient operation on the most economical basis. They do 
their part toward mining prosperity. There are American Car 
and Foundry plants near every important coal-producing center. 


Buy Car Foundry Cars! 


American Car and Foundry Company 


New York ft. Leuis Chicago P:ttsburgh 
Berwick, Pa. Bloomsburg, Pa. Huntington, W. Va. ierre Haute, Ind. 


AR FOUNDRY 


ELECTRIC RIVET HEATERS BOLTS, NUTS, RIVETS CHILLED TREAD WHEELS 
BARS, IRON and STEEL IRON BODY GATE VALVES PINS AND LINKS 
€AR IRONS CAR TRUCKS FLANGED PIPE 
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BUYER’S DIRECTORY 


ACETYLENE, Dissolved 
(Or in Cylinders) 
Prest-O-Lite Co., Inc., 
St., New York City. 
ACETYLENE GAS 
Prest-O-Lite Co., Inc., 
St., New York City. 
ACETYLENE GENERAT- 
ING APPARATUS 
Oxweld Acetylene Co., 30 E. 42d 
St., New York City. 
ACID, SULPHURIC 
Irvington Smelting & 
Works, Irvington. N. J 
AERIAL TRAMWAYS 
American Steel & Wire Co., Chi- 
cago and New York. 
AFTERCOOLERS (Air) 
Ingersoll-Rand Co., New York City. 
AIR COMPRESSORS 


30 E. 42d 


30 E. 42d 


Refining 


Allis-Chalmers Mfg. Co., Milwau- 
kee, Wis. 
Sullivan Machinery 12323 8S. 


ich. Ave., Chicago, Til. 

Ingersoll-Rand Co., 11 Broadway, 
New York City. 

AIR HOSE COUPLINGS 

Knox Mfg. Co., 811-821 Cherry St., 
Philadelphia, Pa. 

AIR LIFT PUMPING 

Sullivan Machinery Co., 
Mich. Ave., Chicago, Ill. 

ANNUNCIATOR WIRES & 
CABLES 

John A. Roebling’s Sons Co., 
ton, N. J. 

ANNUNCIATOR WIRES & 
CABLES, INSULATED 

American Steel & Wire Co., Chi- 
cago, Ill., and New York. 

-ARMATURE COILS & 
LEADS 

John A. Roebling’s Sons Co., Tren- 
ton, N. J. 

Westinghouse Electric & Mfg. Co., 
East Pittsburgh, Pa. 

ARMORGRIDS 

Hendrick Mfg. Co., Carbondale, Pa. 

AUTOMATIC CAR CAGES 

Connellsville Mfg. & Mine Supply 
Co., Connellsville, Pa. 

& Schaefer Co., 


AUTOMATIC CAR 
DUMPERS 

& Schaefer Co., 

AUTOMATIC -(Mine Doors, 
Trucks and Electric 
Switches) 

American Mine Door Co., 
Ohio. 

AUTOMATIC SWITCH 
THROWERS 

American Mine Door Co., 
Ohie. 

Westinghouse Electric & Mfg. Co., 
East Pittsburgh, Pa. 

AUTOMOBILE CABLES 

Roebling’s Sons Co., Tren- 

mn, N. 

BALLAST UNLOADER 
ROPES 

John A. Roebling’s Sens Co., 
ton, N. J. 

BARS, STEEL 

Carnegie Steel Co., Pittsburgh, Pa. 

BATTERIES, DRY (for Bells, 
Buzzers, Signals, Blasting) 

National Carbon Co., Inc., 30 East 
42nd St., New York City. 

BATTERIES (Storage, Gas 
Welding, Cutting, Dis- 
solved Acetylene) 

Prest-O-Lite Co., 30 East 42d St., 
New York City. 

BELL CORD 

John A. Roebling’s Sons Co., Tren- 
ton, N. J. 


122 S. 


Tren- 


Chicago, 


Chicago, 


Canton, 


Canton, 


Tren- 


BELTING (Conveyor, Eleva- 
tor, Transmission) 

The Jeffrey Mfg. Company, 958-99 
North 4th St., Columbus, Ohio. 

Link-Belt Co., 300 W. Pershing Rd., 
Chicago, Ill. 

BELTING, SILENT CHAIN 

Link-Belt Co., 300 W. Pershing Rd., 
Chicago, Ill. 

Morse Chain Co., Ithaca, N. Y. 

BINS (Coke and Coal) 

The Jeffrey Mfg. Company, 958-99 
North 4th St., Columbus, Ohio. 

Link-Belt Co., 300 W. Pershing Rd., 
Chicago, Ill. 

BITS Carbon (Diamonds) for 
Core Drill 

R. S. Patrick, Sellwood Buildi 


BRUSHES (Carbon, Gra- 
phite and Metal Graphite 
for Electric Motors, Gen- 
erators and Converters) 

National Carbon Co., Inc., Cleve- 
land, Ohio and San Francisco, 
Calif. 

Westinghouse Electric & Mfg. Co., 
East Pittsburgh, Pa. 

BUCKETS (Elevator) 

Hendrick Mfg. Co., Carbondale, Pa. 

The Jeffrey Mfg. Company, 958-99 
North 4th St., Columbus, Ohio. 

Link-Belt Co., 300 W. Pershing Rd., 
Chicago, Ill. 

CABLE GREASE 


Keystone Lubricating Co., 
Pa. 


Phila- 


Duluth, Minn. 


BITS, Diamond Drilling 

R. S. Patrick, Sellwood Building, 
Duluth, Minn. 

BIT SHARPENERS 

Sullivan Machinery Co., 
Mich. Ave., Chicago, Il. 

Ingersoll-Rand Co., 
New York City. 

BLACK DIAMONDS 

R. S. Patrick, Sellwood Building, 
Duluth, Minn. 

BLASTING POWDER 

E. I. Du Pont de Nemours & Co., 
Inc., Wilmington, Del. 

Hercules Powder Co., 934 King St., 
Wilmington, Del. 

BLASTING SUPPLIES 

E. I. Du Pont de Nemours & Co., 
Inc., Wilmington, Del. 

Hercules Powder Co., 934 King St., 
Wilmington, Del. 

BLASTING UNITS (Dry 
Battery) 

National Carbon Co., Inc., 30 East 
42nd St., New York City. 

BLOWERS, CENTRIFUGAL 

Ingersoll-Rand Co., 11 Broadway, 
New York City. 

The Jeffrey Mfg. Company, 958-99 
North 4th St., Columbus, Ohio. 

Robinson Ventilating Co., Zelien- 
ople, Pa. 

BLOWERS (Tubing) 

The Jeffrey Mfg. Co., 958-99 North 
4th St., Columbus, Ohio. 


122 
11 Broadway, 


Robinson Ventilating Co., Zelien- 
ople, Pa. 

BLOWERS (Turbine) 

Robinson Ventilating Co., Zelien- 


ople, Pa. 

BLOWPIPES, Brazing, Car- 
bon Burning, Cutting, Lead 
Burning, Welding, Welding 
and Cutting 

Oxweld Acetylene Co., 
St., New York City. 

BLUE CENTER STEEL 
WIRE ROPE 

John A. Roebling’s Sons Co., Tren- 
ton, N. J. 

BOND TERMINALS 

American Mine Door Co., 
Ohio. 

BORTZ 

R. S. Patrick, Sellwood Building, 
Duluth, Minn. 

BREAKER MACHINERY 

American Rheolaveur Corporation, 
Wilkes-barre, Pa. 

Vulcan Iron Works, 


a. 

BREAKERS (Construction 
and Machinery) 

The Jeffrey Mfg. Company, 958-99 
North 4th St., Columbus, Ohio. 

BREAST MACHINES 

Goodman Mfg. Co., Halsted St. and 
48th Place, Chicago, Ill. 


— MACHIN- 


Wilkes-Barre, 


30 E. 42d 


Canton, 


Wilkes-Barre, 


Vulean Iron Works, 
Pa. 


CABLES 

American Steel & Wire Co., Chicago 
and New York. 

Roebling’s Sons Co., John A., Tren- 
ton, N. J. 

CABLES (Connectors and 
Guides) 

American Mine Door Co., 
Ohio. 

CABLES, INSULATED 

John A. Roebling’s Sons Co., Tren- 


ton, N. J. 

CABLES, SUSPENSION 
BRIDGE 

John A. Roebling’s Sons Co., Tren- 
ton, N. J. 

CABLEWAYS 

American Steel & Wire Co., 
cago, Ill., and New York. 

S. Flory Mfg. Co., 

The Jeffrey Mfg. Company, 958-99 
North 4th St., Columbus, Ohio. 

CAGE DUMPERS, ROTARY 

Roberts & Schaefer Co., Chicago, Ill. 

CAGES (Safety Appliances) 

Connellsville Mfg. & Mine Supply 
Co., Connellsville, Pa. 

CAGE STOPS & LOCKS 


Mining Safety Device Co., Bowers- 


Canton, 


Chi- 


Bangor, Pa. 


ton, Ohio. 
Roberts & Schaefer Co., Chicago, Ill. 
CAGERS, AUTOMATIC 
Mining Safety Device Co., Bowers- 
ton, Ohio. 
CAGERS, AUTOMATIC & 
MANUAL 
Roberts & Schaefer Co., Chicago, Ill, 


CAGES 

Allis-Chalmers Mfg. Co., 
kee, Wis. 

Connellsville Mfg. & Mine Supply 
Co., Connellsville, Pa. 

— Iron Works, Wilkes-Barre, 
a. 


CAGES (Self-dumping) 

Roberts & Schaefer Co., Chicago, Lil. 

CALCINERS 

= Iron Works, Wilkes-Barre, 
a. 

CALCIUM CARBIDE 

Union Carbide Sales Co., 
42nd St., New York City. 

CARBON AND BORTZ 

R. S. Patrick, Sellwood Building, 
Duluth, Minn. 

CARBON FOR DIAMOND 
DRILLING 

R. S. Patrick, Sellwood Building, 
Duluth, Minn. 


CARBON BURNING APPA- 
RATUS 


Oxweld Acetylene Co., 
St., New York City. 


CARBON ELECTRODES 
(for Electric Furnaces and 
Electrolytic Work) 

National Carbon Co., Inc., 
trode Sales Division, 30 East 
42nd St., New York City. 

Westinghouse Electric & Mfg. Co., 
East Pittsburgh, Pa. 


Milwau- 


30 East 


30 E. 42d 


Elec- 


CARBONS (for Arc Lamps, 
Blue Printing, Photo- 
graphic) 

National Carbon Co., Inc., Cleve- 
land, Ohio and San Francisco, 
CARBON RODS AND 
PASTE FOR WELDING 
Oxweld Acetylene Co., 30 E. 42d 

St., New York City. 

National Carbon Co., Inc., Cleve- 

land, Ohio, and San Francisco, 


Calif. 
CARBON SPECIALTIES 
(Circuit Breaker Contacts, 


Packing Rings, Filter 
Plates, Tubes, etc.) 
National Carbon Co., Inc., Cleve- 


land, Ohio, 


Calif. 

CAR DUMPERS, GRAVITY 
& POWER 

Roberts & Schaefer Co., Chicago, lil, 

CAR DUMPERS (Rotary, 

Link-Belt Co., 300 W. Pershing Rd., 
Chicago, Ill. 

Roberts & Schaefer Co., Chicago, III. 

CAR FEEDERS 

Roberts & Schaefer Co., 

CAR HAULS 

Goodman Mfg. Co., Halsted St. and 
48th Place, Chicago, Ill. 

The Jeffrey Mfg. Company, 958-99 
North 4th St., Columbus, Ohio. 

Link-Belt Co., 300 W. Pershing Rd., 
Chicago, Ill. 

Roberts & Schaefer Co., Chicago, Ill. 

PULLERS 
Flory Mfg. Co., Bangor, Pa. 

CAR RETARDERS 

Roberts & Schaefer Co., Chicago, Ill. 

CAR STOPS, AUTOMATIC 
& MANUAL 

Roberts & Schaefer Co., Chicago, Ill. 

CAR WIRE & CABLES 

American Steel & Wire Co., 
and New York. 

John A. Roebling’s Sons Co., Tren- 
ton, N. 

CASTINGS 

Goodman Mfg. Co., Halsted St. and 
48th Place, Chicago, Ill. 

The Jeffrey Mfg. Company, 958-99 
North 4th St., Columbus, Ohio. 

Link-Belt Co., 300 W. Pershing Rd., 
Chicago, Ill. 

CASTINGS, GRAY IRON 

Link-Belt Co., 300 W. Pershing Rd., 
Chicago, Ill. 

Vulcan Iron Works, 


Pa. 
CASTINGS, OPEN HEARTH 
STEEL 


and San Francisco, 


Chicago, Ill. 


Chi- 


Wilkes-Barre, 


Vulcan Iron Works, Wilkes-Barre, 
Pa. 

CHAINS 

Goodman Mfg. Co., Halsted St. and 
48th Place, Chicago, Ill. 

The Jeffrey Mfg. Company, 958-99 
North 4th St., Columbus, Ohio. 

Link-Belt Co., 300 W. Pershing Rd., 
Chicago, Til. 

Morse Chain Co., Ithaca, N. Y. 

CHAINS, AUTOMOBILE 
ENGIN 

Link-Belt — 300 W. Pershing Rd., 
Chicago, 

Morse Chain Co., Ithaca. N. Y 

CHAINS, COAL CUTTING 

Goodman Mfg. Co., Halsted St. and 
48th Place, Chicago, tll. 

The Jeffrey Mfg. Company, 958-99 
North 4th St., Columbus, Ohio. 

CHAINS, DRIVE 

Goodman Mfg. Co., Haisted St. and 
48th Place, Chicago, Ii. 

The Jeffrey Mfg. Company, 958-99 
North 4th St., Columbus, Ohio. 

Link-Belt Co., 300 W. Pershing Rd., 


., Ithaca, N. Y. 
CHAINS, FRONT END 
Link-Belt Co., 300 W. Pershing Rd. 


Chicago, IIl. 
Morse Chain Co., Ithaca, N. Y. 
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Hyatts cost less 
than breakdowns 


Operators everywhere are speci- 
fying Hyatt Roller Bearings for 
their mine cars to guard against 
bearing breakdowns, lubrication 
expense and time losses. 


The cost of delays, due to or- 
dinary bearings, is high. The cost 
of Hyatts, and permanent freedom 
from bearing difficulties, is negli- 
gible by comparison. One break- 
down will more than pay for an 
entire Hyatt installation —and 
many years of flawless service. 


Hyatt bearings are true anti-fric- 
tion bearings. They stand the 
abuse of heavy loads and repeated 
shocks. They need no repairs or 
replacements. The only attention 
they require is three or four lubri- 
cations a year. 


To be sure of steady, consistent 
production—to meet the urgent 
pressure of emergencies — demand 
Hyatt bearings in all your mine 
cars. Most builders furnish Hyatt 
equipment upon specification. 


HYATT ROLLER BEARING COMPANY 


Newark Pittsburgh 


Chicago Detroit 


Oakland 


HYATT 


ROLLER BEARINGS 


{{ OF GENERAL MOTORSS' 
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CHAINS, OILING 

Morse Chain Co., Ithaca, N. 

CHAINS POWER TRAN s- 
MISSION 

Mfg. Co., 958-99 North 

St., Columbus, ‘Ohio. 

Link-Belt Co., 300 W. Pershing Rd., 
Chicago, iil. 

Morse Chain Co., Ithaca, N. 

CHAINS | Silent (Bushed- 
Pin Joint) 

Link-Belt. > 300 W. Pershing Rd., 
Chicago. 

CHAINS, "SILENT (Rocker- 
Joint) 

Morse Chain Co., Ithaca, N. Y. 

CHAINS, SLING 

Link-Belt. Co., 300 W. Pershing Rd., 
Chicago, Iil. 

Morse Chain Co., Ithaca, N. Y. 

CHAINS, SPROCKET 
WHEEL 

Goodman Mfg. Co., Halsted St. and 
48th Place, Chicago, Ill. 
The Jeffrey Mfg. Company, 958-99 
North 4th St., Columbus, Ohio. 
Link-Belt Co., 300 W. Pershing Rd., 
Chicago, 

Morse Chain Co., Ithaca, N. Y. 

CLAMPS, HOSE 

Knox Mfg. Co., Philadelphia, Pa. 

CLAMPS (Trolley) 

Ohio Brass Co., Mansfield, Ohio. 

Westinghouse Electric & Mfg. Ce., 
East Pittsburgh, Pa. 

CLAMPS, WIRE ROPE 

American Steel & Wire Co., Chicago, 
Ill, and New York. 

John A. Roebling’s Sons Co., 
Trenton, New Jersey. 

CLIPS, WIRE ROPE 

American Steel & Wire Co., 
cago, Ill., and New York. 

John A. Roebling’s Sons Co., 
Trenton, New Jersey. 


CLUTCHES 

Connellsville Mfg. & Mine Supply 
Co., Connellsville, Pa. 

Goodman Mfg. Co., Halsted St. and 
48th Place, Chicago, Ill. 
The Jeffrey Mfg. Company, 958-99 
North 4th St., Columbus, Ohio. 
Link-Belt Co., 
Chicago, Ill. 

COAL CLEANING 
MACHINERY 

American Coal Cleaning Corp., 
Welch, W. Va. 

American Rheoiaveur Corporation, 
Wilkes-Barre, Pa. 

The Jeffrey Mfg. Co., 958-99 North 
4th St., Columbus, Ohio. 

Link-Belt Co., 300 W. Pershing Rd., 
Chicago, Ill. 

Roberts & Schaefer Co., Chicago, Ill. 

COAL COMPANIES 

General Coal Company, Land Title 
Bldg., Philadelphia, Pa. 

Lehigh Coal & Navigation Co., 
Philadelphia, Pa. 

Neale & Co., Philadelphia, 


COAL CRUSHERS 
Connellsville Mfg. & Mine Supply 
Co., Connellsville, Pa. 

The Jeffrey Mfg. Company, 958-99 
North 4th St., Columbus, Ohio. 
Link-Belt Co.. 300 W. Pershing Rd., 

Chicago, Ill. 
COAL CRUSHERS & 
ROLLS 
= -—- Mfg. Co., 958-99 North 
h St., Columbus, ‘Ohio. 
Link-Belt Co., 300 W. Pershing Rd., 
Chicago, 1. 
Vulcan Iron Works, 


a. 

COAL CUTTERS 

Goodman Mfg. Co., Halsted St. and 
48th Place, Chicago, Il. 

Ingersoll-Rand Co., 11 Broadway, 
New York City. 

The Jeffrey Mfg. Company, 958-99 
North 4th St., Columbus, Ohio. 
Sullivan Machinery Co., 122 S. 

Mich. Ave., Chicago, 
COAL HANDLING MA- 

CHINERY 
American 

Welch, W. 
Goodman Mite. 


Chi- 


300 W. Pershing Rd., 


Wilkes-Barre, 


Cleaning Corp., 


Go. -» Halsted St. and 
48th Place, Chicago, Ill. 

The Jeffrey Mfg. Company, 958-99. 
North 4th St., Columbus, Ohio. 
Link-Belt Co.. 300 W. Pershing Rd., 

Chicago, Ill. 
Roberts & Schaefer Co., Chicago, Ill. 
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Westinghouse Electric & Mfg. 
East Pittsburgh, Pa. 

COAL LOADERS 

Goodman Mfg. Co., Halsted St. and 
48th Place, Chicago, III. 
The Jeffrey Mfg. Company, 958-99 
North 4th St., Columbus, Ohio. 
Link-Belt > 300 W. Pershing Rd., 
Chicago, I 

COAL MINING MACHIN- 
ERY 

Goodman Mfg. Co., 


Co., 


Halsted St. and 
48th Place, Chicago, Ill. 

Ingersoll-Rand Co., 11 Broadway, 
New York City. 
The Jeffrey Mfg. Company, 958-99 
North 4th St., Columbus, Ohio. 
Link-Belt Co., 300 W. Pershing Rd., 
Chicago, lll. 

Sullivan Machinery Co., 122 S. 
Mich. Ave., Chicago, III. 

Westinghouse gy & Mfg. Co., 
East Pittsburgh, 

COAL MINING “PLANTS 

American Coal Cleaning Corp., 
Welch, W. Va. 

. Co., Halsted St. and 
48th Place, Chicago, Ill 

Ingersoll-Rand Co., 11 Broadway, 
New York City. 

The Jeffrey Mfg. Company, 958-99 
North 4th St., Columbus, Ohio. 
Link-Belt Co., 300 W. Pershing Rd., 

Chicago, 
Roberts & Schaefer Co., 
Bldg., Chicago, Ill. 
COAL PREPARATION 


Wrigley 


MACHINERY 
American Cleaning Corp., 
Welch, 
COAL SEPARATORS 
(Pneumatic) 
Cleaning Corp., 
Roberts 4 & Co., Ill, 
COMPRESSORS, 
Allis-Chalmers Mfg. = Milwau- 
kee, Wis. 


Ingersoll-Rand Co., 11 Broadway, 
New York City. 
COMPRESSORS, MINE CAR 
Ingersoll-Rand Co., 11 Broadway, 
New York City. 
CONCENTRATORS (Table) 
Allis-Chalmers Mfg. Co., Milwau- 


kee, Wis. 
CONCRETE REINFORCE- 
MENT 


American Steel & Wire Co., Chi- 
cago, Ill., and New York. 

CONDENSERS 

Allis-Chalmers Mfg. Co., Milwau- 
kee, Wis. 


Ingersoll-Rand Co., 
New York City. 
Westinghouse Electric & Mfg. 
East Pittsburgh, Pa. 

CONTROLLERS 

Goodman Mfg. Co., Halsted St. and 
48th Place, Chicago, Ill. 

The Jeffrey Mfg. Co., 958-99 North 
4th St., Columbus, Ohio. 

Westinghouse Electric & Mfg. Co., 
East Pittsburgh, Pa. 

CONVERTORS, COPPER 

Allis-Chalmers Mfg. Co., Milwau- 
kee, Wis. 

Westinghouse Electric & Mfg. Ce., 
East Pittsburgh, Pa. 

CONVEYORS 

The Jeffrey Mfg. Company, 958-99 
North 4th St., Columbus, Ohio. 

Link-Belt Co., 
Chicago, Ill. 

Roberts & Schaefer Co., Chicago, Ill. 

CONVEYOR BEARINGS 

Link-Belt Co., 300 W. Pershing Rd., 
Chicago, Il. 

CONVEYORS, BELT 

The Jeffrey Mfg. Company. 958-99 
North 4th St., Columbus, Ohio. 

Link-Belt Co., 
Chicago, II. 

CONVEYORS, CHAIN 
FLIGHT 

The Jeffrey Mfg. Company, 958-99 
North 4th St., Columbus, Ohio. 

Link-Belt Co.. 300 W. Pershing Rd., 
Chicago, Ill. 

CONVEYORS, COAL 

The Jeffrey Mfg. Company. 958-99 
North 4th St., Columbus, Ohio. 

Link-Belt Co.., 
Chicago, III. 

CONVEYORS AND ELE- 
VATORS 

Allis-Chalmers 
kee, Wis. 


11 Broadway, 
Co., 


300 W. Pershing Rd., 


300 W. Pershing Rd., 


300 W. Pershing Rd., 


Mfg. Co., Milwau- 


The Jeffrey Mfg. Company, 958-99 
North 4th St., Columbus, Ohio. 
Link-Belt Co., 300 W. Pershing Rd., 
Chicago, Il. 

CONVEYORS, PAN OR 
APRON 

The Jeffrey Mfg. Company, 958-99 
North 4th St., Columbus, Ohio. 

Link-Belt Co., 300 W. Pershing Rd., 
Chicago, Ill. 

CONVEYORS, SCREW 

The Jeffrey Mfg. Company, 958-99 
North 4th St., Columbus, Ohio. 

Link-Belt Co., 300 W. Pershing Rd., 
Chicago, Ill. 

COOLERS, Man 

Robinson Ventilating Co., 
Zelienople, Pa. 

COOLERS, ROTARY 

Vulcan Iron Works, Wilkes-Barre, 


Pa. 

COPPER WIRE & STRAND 

Bare) 

American Steel & Wire Co., Chicago, 
Ill., and New York. 

John A. Roebling’s Sons Co., 
Trenton, N. J. 

CORE DRILLS, Carbon 
(Diamonds) for 

R. S. Patrick, Sellwood Building, 
Duluth, Minn. 

DRILLING 
H. R. Ameling Prospecting 
Rolla, Mo. 

Hoffman Bros. Punxsutawney, Pa. 

COUPLINGS, FLEXIBLE 

Fawcus Machine Co., Pittsburgh, Pa. 

COUPLINGS, ROCK DRILL 

Knox Mfg. Co., Philadelphia, Pa. 

CROSSINGS AND CROSS- 
OVERS 

Central Frog & Switch Co., Cin- 
cinnati, Ohio. 

CROSSOVERS 

Sweet’s Steel Co., Williamsport, Pa. 

CRUSHERS 

The Jeffrey Mfg. Company, 958-99 
North 4th St., Columbus, Ohio. 

Mfg. Co., Milwau- 


CRUSHERS, COAL 
Connellsville Mfg. & Mine Supply 
Co., Connellsville, Pa. 
The Jeffrey Mfg. Company, 958-99 
North 4th St., Columbus, Ohio. 
Link-Belt Co., 300 W. Pershing Rd., 
Chicago, Ill. 

CRUSHERS, SINGLE & 
DOUBLE ROLL 

The Jeffrey Mfg. Company, 958-99 
North 4th St., Columbus, Ohio. 

300 W. Pershing Rd., 

icag 

CRUSHING PLANTS, 

COKE 


The Jeffrey Mfg. Company, 958-99 
North 4th St., Columbus, Ohio. 
Link-Belt Co., 300 W. Pershing Rd., 

Chicago, Il. 

CUP GREASE 

Keystone Co., Phila- 
delphia, 

'N G APPARATUS, 
Oxy - Acetylene, Oxy - Hy- 
drogen 

Oxwel” Acetylene 30 E. 12d 
St., New York C 

DEGARBONIZING APPA- 
RATUS 


Oxweld Avetylene Co., 30 E. 42d 
St., New York City. 

DESIGNERS OF PLANTS 

American Coal Cleaning Corp., 
Welch, W. Va. 

American Rheolaveur Corporation, 
Wilkes-Barre, Pa. 

Link-Belt Co.., 
Chicago, Ill. 

Roberts & Schaefer Co., Chicago, Ill. 

DIAMOND CORE DRILL 
CONTRACTING 

H. R. Ameling Prospecting Co., 
Rolla, Mo. 

Hoffman Bros., Punxsutawney, Pa. 

= Machinery Co., Chicago, 


DIAMOND DRILLING 
CARBON 


R. S. Patrick. Sellwood Building, 
Duluth, Minn. 


DIAMONDS, BLACK (See 
Carbon and Bortz) 


R. S. Patrick, Sellwood Building, 
Duluth, Minn. 


Co., 


300 W. Pershing Rd., 
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DIAMONDS, INDUSTRIAL 
R. S. Patrick, Sellwood Building, 
Duluth, Minn. 

DIGGERS & PICKS, Pneu- 


matic 

Ingersoll-Rand Co., 11 Broadway, 
New York City. 

DITCHING MACHINES 

Churn Drill Co., Beaver 
Falls, 

DOORS, "AUTOMATIC 
MINE 


American Mine Door Co., Canton, 


Ohio. 

DOWNIE DEEP WELL 
PUMPS 

Keystone Drill Co., Beaver 
Falls, Pa. 

DRIFTERS, DRILL 

Ingersoll-Rand Co., 11 Broadway, 
New York City. 

DRILLING CONTRACTORS 

Pennsylvania Drilling Co., Pitts- 
burgh, Pa. 

DRILLING, DIAMONDS 
FOR 

R. S. Patrick, Sellwood Building, 
Duluth. Minn. 

DRILLS, AIR AND STEAM 

Howells Mniing Drill Co., Plym- 
outh, Pa. 

Ingersoll-Rand Co., 11 Broadway, 
New York City. 

DRILLS (Blast Hole) 

Ingersoll-Rand Co., 11 Broadway, 
New York City. 


Churn Drill Co., Beaver 

alls 

DRILL BITS, Carbon (Dia- 
monds) for 


R. S. Patrick, Sellwood Building, 
Duluth, Minn. 

DRILL, CARBON (Dia- 
monds) for 

R. 8S. Patrick, Sellwood Building, 
Duluth, Minn. 

DRILL COLUMNS & 
MOUNTINGS 

Ingersoll-Rand Co., 11 Broadway, 
New York City. 

DRILLER’S DIAMONDS 

R. 8S. Patrick, Sellwood Building, 
Duluth, Minn. 

DRILLS, CORE 

H. R. Ameling Prospecting Co., 
Rolla, Mo. 

Hoffman Bros., Punxsutawney, Pa. 

Ingersoll-Rand Co., 11 Broadway, 
New York City. 


Keystone Churn Drill Co., Beaver 
Falls, Pa. 

DRILLS, ELECTRIC 

General Electric Co., Schenectady, 


N. Y¥. 

Ingersoll-Rand Co., 
New York City. 

The Jeffrey Mfg. Company, 958-99 
North 4th St., Columbus, Ohio. 

Westinghouse Electric & Mfg. Co., 
East Pittsburgh, Pa. 

DRILLS, HAMMER 

Ingersoll-Rand Co., 11 Broadway, 
New York City. 

Sullivan Machinery Co., 
Mich. Ave., Chicago, Ill. 

DRILLS (Hand Operated 
Coal) 

Ohio Brass Co., Mansfield, Ohio. 

DRILLS, MINERAL PROS- 
PECTING 

Keystone Churn Drill Co., Beaver 
Falls, Pa. 

DRILLS, PNEUMATIC 

Howells Mining Drill Co., 
outh, Pa. 

Ingersoll-Rand Co., 11 Broadway, 
New York City. 

DRILLS, PROSPECTING 

H. R. Ameling Prospecting Co. 
Rolla, Mo. 

Hoffman Bros., Punxsutawney, Pa. 

Ingersoll-Rand Co., 11 Broadway, 
New York City. 

Drill Co., Beaver 
Falls, 

DRILLS, “ROCK 

Diamond Machine Co., Monongahela, 


11 Broadway, 


122 


Plym- 


a. 

General Electric Co., Schenectady, 

Ingersoll-Rand Co., 11 Broadway, 


New York City. 
The Jeffrey Mfg. Company, 958-99 
North 4th St., Columbus, Ohio. 
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ROD MILLS 


ALLIS-CHALMERS 


can offer com- 
plete motor- 
‘driven units 


‘with un- 

divided 
responsi- 
bility of 
| one man- 
facturer. 


CHALMERS ‘MANUFACTURING | 


SKE. VISCONZIN. Ss .— 


FIVE HUNDRED DOLLARS PER 
MONTH SAVED 


_ 


rity 


Robinson En- 
m gineers will 
test your fan 
| andadvise you 


By re-vamping 
your old style 


mine fan you 
may be able to 
save consider- 


able money. | power. 


7 foot Turbine Type Robinson Fan, full housed, installed in setting 


of old style 12 foot Fan. Write for particulars 


| ROBINS ON 


VEN CO PENNSYLVANIA _ 


1 
4 
| 
| 
Aa 
| 
‘ 
= 
: | what can be 
| done to save 
a 
i 
| & 
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DRILL STEEL SHARPEN- 
ERS 


Ingersoll-Rand Co., 
New York City. 

Sullivan Machinery Co., 
Mich. Ave., Chicago, 

DRIVES, SILENT CHAIN 

Link-Belt Co., 300 W. Pershing Rd., 
Chicago, Ill. 

Morse Chain Co., Ithaca, N. Y. 

DRUMS (Hoisting, Haulage) 

Cennelisville Mfg. & Mine Supply 
Ce., Connellsville, Pa. 

Co., 300 W. Pershing Rd., 


ieago, mM. 
DRY, CLEANING COAL & 
COKE 
American 
Welc 


h, 
DRYERS, ROTARY 
— Iron Works, Wilkes-Barre, 


Pa. 
DUMP CARS 
Cennelisville Mfg. & Mine Supply 
Ce., Connellsville, Pa. 
DUMPS, ROTARY ‘ 
Roberts & Schaefer Co., Chicago, Ill. 


11 Broadway, 
122 8. 


Cleaning Corp., 


DYNAMITE 
I. du Pont de Nemours & Ce., 
Wilmington, Del. 
DYNAMOS 
Allis-Chalmers Mfg. Co., Milwau- 
kee, Wis. 


Goodman Mfg. Co., Halsted St. and 
48th Place, Chicago, in. 
Westinghouse & Mfg. Co., 
East Pittsburg 

ELECTRICAL APPARATUS 

Allis-Chalmers Mfg. Co., ,Milwau- 

Wis. 


kee, 
General Electric Co., Schenectady, 
N. 


Brass Co., Mansfield, Ohio. 
Electric & Mfg. Co., 

Pittsburgh, Pa. 

ELECTRICAL CABLES & 
WIRES 

American Steel & Wire Co., Chicago, 
Il, and New York. 


Roebling’s Sons Co., John A., 
Trenton, N. J. 

ELECTRIC HOISTING 
MACHINERY 

Allis-Chalmers Mfg. Co., Milwau- 
kee, Wis. 


ELECTRIC LOCOMOTIVES 
Electric Co., Schenectady, 


Geodman Mfg. Co., Halsted St. and 
48th Place, Chicago, IIl. 

The Jeffrey Mfg. Company, 958-99 
North 4th St., Columbus, Ohio. 
Westinghouse Electric & Mfg. Co., 

East Pittsburgh, Pa. 
ELECTRIC LOCOMOTIVE 
CABLES 
Jehn A. Roebling’s Sons Co., 
Trenton, N. J. 
Westinghouse Electric & Mfg. Co., 
East Pittsburgh, Pa. 


ELECTRIC MINE SUP- 
PLIES 
Electric Co., Schenectady, 


Ohio Brass Co., Mansfield, Ohio. 

Westinghouse Electric & Mfg. Co., 
East Pittsburgh, Pa. 

ELECTRIC WIRES AND 
CABLES 

American Steel & Wire Co., 
and New York. 

ELSCTRICAL SUPPLIES 

Electric Co., Schenectady, 


Electric & Mfg. Co., 
East Pittsburgh, Pa. 


ELECTRICAL WIRES & 
CABLES 

Jehn A. Roebling’s Sons Co., 
Trenton, N. J. 


ELECTRODES, WELDING 
Jehn A. Sons Co., 


ELEVATORS 

The Jeffrey Mfg. Company, 958-99 
North 4th St., Columbus, Ohio. 

Link-Belt Co., 306 W. Pershing Rd., 
Chicago, Il. 

ELEVATORS, BUCKET 

The Jeffrey Mfg. Company, 958-99 


Chicago 


North 4th St., Columbus, Ohio. 
Link-Belt Co., 300 W. Pershing Rd., 
Chicage, Ill 
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ELEVATOR CABLES & 
ROPES 

John A. Sons Ce., 
Trenton, N. J. 

ELEVATOR MACHINERY 

The Jeffrey Mfg. Company, 958-99 
North 4th St., Columbus, Ohio. 

Link-Belt Co., 300 W. Pershing Rd., 


Chicago, Ill. 

ENGINES, GAS AND GAS- 
OLINE 

Mfg. 


kee, W: 
Ingersoll-Rand Co., 
New York City. 
Westinghouse Electric & Mfg. Co., 

East Pittsburgh, Pa. 
ENGINES (Hoisting and 
Hauling) 
Connellsville Mfg. & Mine Supply 
Co., Connellsville, Pa. 
Westinghouse Electric & Mfg. Co., 
East Pittsburgh, Pa. 
ENGINES, OIL 
Allis-Chalmers Mfg. 
kee, Wis. 
Ingersoll-Rand Co., 
New York City. 
ENGINES, Rope Haulage 
S. Flory Mfg. Co., Bangor, Pa. 
ENGINES, Steam 
Allis-Chalmers Mfg. Co., 


11 Broadway, 


1l Broadway, 


Co., Milwau- 


11 Broadway, 


kee, Wis. 

Ingersoll-Rand Co., 
New York City. 

ENGINES, Winding 

S. Flory Mfg. Co., Bangor, Pa. 

ENGINEERS 
H. R. Ameling 
Rolla, Mo. 

EXCAVATORS 

Falls, 

EXPLOSIVES 

du Pont Powder Co., The E. I. 
Wilmington, Del. 

Hercules Powder Co., 934 King St., 
Wilmington, Del. 

FAN DRIVES 

Fawcus Machine Co., Pittsburgh, Pa. 

Link-Belt Co., 300 W. Pershing Rd., 
Chicago, Ill. 

Westinghouse Electric & Mfg. Co., 
East Pittsburgh, Pa. 

FANS, Man Cooling 

Robinson Ventilating Co., 
Zelienople, Pa. 

Westinghouse Electric & Mfg. Co., 
East Pittsburgh, Pa. 

FANS, Turbine 

Rebinson Ventilating Co., 
Zelienople, Pa. 

Westinghouse Electric & Mfg. Co., 
East Pittsburgh, Pa. 

FANS, VENTILATING 

Connellsville Mfg. & Mine Supply 
Co., Connellsville, Pa. 

The Jeffrey Mfg. Company, 958-99 
North 4th St., Columbus, Ohio. 

Robinson Ventilating Co., 
Zelienople, Pa. 

Vulcan Iron Works, Wilkes-Barre, 
P. 


Electric & Mfg. Co., 
East Pittsburgh, Pa. 

FEEDERS (Crossover, Kick- 
back, Rotary and Dump) 

Link-Belt Co., 300 W. Pershing Rd., 
Chicago, Ill. 

Mining Safety Device Co., Bowers- 
ten, Ohio. 

Roberts & Schaefer Co., Chicago, Ill. 

FEEDERS (Hand Operated) 

Mining Safety Device Co., Bowers- 
ton, Ohio. 

Roberts & Schaefer Co., Chicago, Ill. 

FEEDERS, ORE 

The Jeffrey Mfg. Company, 958-99 
North 4th St., Columbus, Ohio. 

Link-Belt Co., 300 W. Pershing Rd., 
Chicago, 

FEEDERS (Semi-automatic) 

Mining Safety Device Co., Bowers- 
ton, Ohio. 

FENCE POSTS 

Sweet’s Steel Co., Willi port, Pa. 


Prospecting Co., 


Beaver 


FLOTATION MACHINES 
Allis-Chalmers Mfg. Co., Milwau- 


kee, Wis. 

FLOTATION OILS 

Hercules Powder Co., 934 King St., 
Wilmington, Del. 

FLOW METERS 


General Electric Co., 


FLUX, WELDING 
Oxweld Acetylene Co., 30 E. 42nd 
St., New York City. 


Schenectady, 


FORGINGS 

Allis-Chalmers Mfg. Co., Milwau- 
kee, Wis. 

FROGS 

Sweet’s Steel Co., Williamsport, Pa. |‘ 


FROGS AND SWITCHES 
Amer. Mine Door Co., Canton, Ohio. 
Central Frog & Switch Co., Cin- 
cinnati, Ohio 

West Virginia Rail Co., 


Hanting- 
ton, W. Va. 
FURNACES, Oil (for drill 
steel) 


Ingersoll-Rand Co., 
New York City. 


FURNACES, ROASTING 

Allis-Chalmers Mfg. Co., Milwau- 
kee, Wis. 

Westinghouse Electric & Mfg. Co., 
East Pittsburgh, Pa. 


GAS (Cutting, Welding) 
Prest-O-Lite Co., Inc., 30 E. 
St.. New York City. 


GAS (Nitrogen, Oxygen) 
Linde Air Products Co., 30 E. 42nd 
St., New York City. 


GAUGES, WELDING 
Oxweld Acetylene Co., 30 E. 42nd 
St., New York City. 


GEARS 
Goodman Mfg. Co., Halsted St. and 
48th Place, Chicago, Ill. 

The Jeffrey Mfg. Company, 958-99 
North 4th St., Columbus, Ohio. 
Link-Belt Co., 300 W. Pershing Rd., 

Chicago, Ill. 


GEARS, BEVEL 

Fawcus Machine Co., Pittsburgh, Pa. 

Goodman Mfg. Co., Halsted St. and 
48th Place, Chicago, Ill. 

The Jeffrey Mfg. Company, 958-99 
North 4th St., Columbus, Ohio. 
Link-Belt Co., 300 W. Pershing Rd., 

Chicago, Ill. 


GEARS, HERRINGBONE 

Fawcus Machine Co., Pittsburgh, Pa. 

Link-Belt Co., 300 W. Pershing Rd., 
Chicago, Ill. 

GEARS, Machine Cut 

Link-Belt Co., 300 W. Pershing Rd., 
Chicago, Til. 

—— Iron Works, Wilkes-Barre, 


GEARS, Moulded Tooth 

Link-Belt Co., 300 W. Pershing Rd., 
Chicago, ill. 

— Iron Works, Wilkes-Barre, 


GEARS, Silent Chain 

Link-Belt Co., 300 W. Pershing Rd., 
Chicago, Tl. 

Morse Chain Co., Ithaca, N. Y. 

GEARS, SP UR 

Fawcus Machine Co., Pittsburgh, Pa. 

Goodman Mfg. Co., Halsted St. and 
48th Place, Chicago, Ill. 

The Jeffrey Mfg. Company, 958-99 
North 4th St., Columbus, Ohio. 
Link-Belt Co., 300 W. Pershing Rd., 

Chicago, Ill. 
GEARS, WORM 
Fawcus Machine Co., Pittsburgh, Pa. 
The Jeffrey Mfg. Company, 958-99 
North 4th St., Columbus, Ohio. 
GEARS, WORM WHEELS 
Faweus Machine Co., Pittsburgh, Pa. 
GENERATORS AND GEN- 
ERATING SETS 


11 Broadway, 


42nd 


Allis-Chalmers Mfg. Co., Milwau- 
kee, Wis. 
Good Mfg. Co., Halsted St. and 


FIRE AND WEATHER- 
PROOF WIRE 

John A. Sons Co., 
Trenton, N. 

FLASHLIGHTS AND BAT- 
TERIES (Mine Safety) 
National Carbon Co., Inc., 30 East 

42d Street, New York City. 


FLOORING, OPEN STEEL 
Hendrick Mfg. Co., Carbondale, Pa. 


48th Place, Chicago, Ill. 
Westinghouse Electric & Mfg. Co. 
East Pittsburgh, Pa. 
GENERATORS, ACETY- 
LENE 
Oxweld Acetylene Co., 
St., New York City. 


GLOVES, ASBESTOS 
Oxweld Acetylene Co., 30 E. 42nd 
St., New York City. 


30 E. 42nd 
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GOGGLES, WELDING 
Oxweld Acetylene Co., 30 E. 42nd 
St., New York City. 


GRATING, AREA, SIDE 
WALK 


Hendrick Mfg. Co., Carbondale, Pa. 


GREASE 

Keystone Lubricating Co., Phila- 
delphia, Pa. 

GRINDERS, Portable Pneu- 
matic 


Ingersoll-Rand Co., 11 Broadway, 


New York City. 
GUY ROPES, GALVAN- 
IZED 


American Steel & Wire Co., Chicago, 
Ill., and New York. 

John A. Roebling’s Sons Co., 
Trenton, N. J. 

HAMMERS, Calking, Chip- 
ping & Riveting 

Ingersoll-Rand Co., 11 Broadway, 
New York City. 

(Insulated Trol- 
e 

Ohie Brass Co., Mansfield, Ohie. 

HAULAGE ROPE 

American Steel & Wire Co., Chi- 

..cago, Ill, and New York. 

John A. Roebling’s Sons Co., 
Trenton, N. J. 

HEADLIGHTS, ARC AND 
INCANDESCENT 

Goodman Mfg. Co., Halsted St. and 
48th Place, Chicago, Ill. 

The Jeffrey Mfg. Company, 958-99 
North 4th St., Columbus, Ohio. 

Ohio Brass Co., Mansfield, Ohio. 

Westinghouse Electric & Mfg. Co., 
East Pittsburgh, Pa. 

HEATER CORD 

John A. Roebling’s Sons Co., 
Trenton, N. J. 


HERRINGBONE GEAR 
DRIVES 


Fawceus Machine Co., Pittsburgh, Pa. 
Link-Belt Co., 300 W. Pershing Rd., 
Chicago, Til. 


HOIST DRIVES 
Link-Belt Co.. 300 W. Pershing Rd., 
Chicago, Tl. 


HOISTING ROPES 

American Steel & Wire Co., Chicago, 
Il., and New York. 

Connellsville Mfg. & Mine Supply 
Co., Connellsville, Pa. 

John a, Roebling’s Sons Co., 
Trenton, N. J 

HOISTS 

American Steel & Wire Co., Chicage 
and New York. 

Ingersoll-Rand _ 1l Broadway, 
New York Cit 

Link-Belt Co., 300 W. Pershing Rd., 
Chicago, Til. 

Sullivan Machinery 122 8. 
Mich. Ave., Chicago, Cot. 

HOISTS, AIR 

Ingersoll-Rand Co., 11 Broadway, 
New York City. 

Sullivan Machinery Co., 122 8S. 
Mich. Ave., Chicago, III. 

HOISTS, ELECTRIC 

Allis-Chalmers Mfg. Co., Milwas- 


Wis. 
Connsuwvitie Mfg. & Mine Supply 
Ce., Connellsville, Pa. 
Machine Co., Monongahela, 


a. 
Goodman Mfg. Co., Halsted St. and 
48th Place, Chicago, III. 
Link-Belt Co., 300 W. Pershing Rd., 
Chicago, Ill. 
Sullivan Machinery Co., 122 8. 
Mich. Ave., Chicago, Ill. 
—" Iron Works, Wilkes-Barre, 


HOISTS, PORTABLE 
Ingersoll- Rand Co., 11 Broadway, 
New York City. 


Sullivan Machinery Co., 122 8S. 
Mich. Ave., Chicago, Il 

HOISTS, DERRICK 

S. Flory Mfg. Co., Bangor, Pa. 

HOISTS, GASOLINE 

8S. Flory Mfg. Co., Bangor, Pa. 

HOISTS, Room 

S. Flory Mfg. Co., Bangor, Pa. 

HOISTS, Room and Gather- 

Ss .. Mfg. Co., Bangor, Pa. 

Goodman Mfg. Co., Halsted St. 


48th Place, Chicago, mi. 
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ECONOMY---SAFETY 


Wolmanized lumber not only effects 
heavy savings in the lumber account and 
makes the mine shaft a safer place for men 


to ride in. 


It denotes a progressive, 


thoughtful management bent upon getting 


the very best returns for the money ex- 
pended in operations and a due regard for 
the safety of employes. 


Wolmanized lumber quotations upon request 


AMERICAN LUMBER & TREATING CORPORATION 


1138 Lake Shore Drive, Chicago 


PHILLIPS 


MINE AND MILL SUPPLY 
| COMPANY 


Pittsburgh, Pa. 
Si 


Phillips Steel Cars are fabricated over 
duplicating machines, and interchange- 
ability of replacing parts can always 
be depended upon. Phillips parts fit 
Phillips cars! 


Write for Prices 


Most improvements 


in mining methods depend 
on track and track sys- 
tems. Better haulage re- 
quirements are necessary 
to efficient operation of the 
new mining equipment. 
May we put our experi- 
enced engineers at your dis- 
posal? Catalog on request. 


Tue Centra Froc & 
Switcn Company 


CINCINNATI 
OHIO 


CENTR 


MINE TRACK EQUIPMENT 


| 
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HOISTS, Scraper-Loader 


Ingersoll-Rand Co., 11 Broadway, 
New York City. 


HOISTS, Shaft, Electric 

S. Flory Mfg. Co., Bangor, Pa. 

HOISTS, Shaft, Steam 

S. Flory Mfg. Co., Bangor, 

HOISTS, Shaker Chute 

S. Flory Mfg. Co., Bangor, 

HOISTS, Slope, Electric 

S. Flory Mfg. Co., Bangor, Pa. 

HOISTS, Slope, Steam 

S. Flory Mfg. Co., Bangor, Pa. 

HOISTS, STEAM 

Mfg. Co., 

Connellsville Mfg. 
Co., Connellsville, 

Ingersoll-Rand Co., 
New York City. 

Vulcan Iron Works, 
Pa. 

HOLDERS-ON 

Ingersoll-Rand Co., 
New York City. 

HOOKS 

John A. Roebling’s Sons Co., 
Trenton, N. J. 

HOSE, AIR AND STEAM 

Ingersoll-Rand Co., 11 Broadway, 
New York City. 

HOSE CLAMPS 

Knox Mfg. Co., 811-821 Cherry St., 
Philadelphia, Pa. 

HOSE COUPLINGS 

Knox Mfg. Co., 811-821 Cherry St.. 
Philadelphia, Pa. 

HOSE CONNECTIONS, 
SPECIAL 

Knox Mfg. Co., 811-821 Cherry St., 
Philadelphia, Pa. 

HOSE MENDERS 

Knox Mfg. Co., 811-821 Cherry St., 
Philadelphia, Pa. 


HOSE NIPPLES 


Pa. 


Pa. 


Milwau- 
& Mine Supply 
Pa. 

11 Broadway, 
Wilkes-Barre, 


RIVETING 
11 Broadway, 


. Knox Mfg. Co., 811-821 Cherry St., 


Philadelphia, Pa. 
HOSE, WELDING 
Oxweld Acetylene Co., 
St., New York City. 
HYDRATORS, LIME 
—* Iron Works, Wilkes-Barre, 
a. 

INCINERATORS 

—— Iron Works, Wilkes-Barre, 
a. 

INSULATORS, FEEDER 

WIRE 
Ohio Brass Co., 
Westinghouse Electric & Mfg. 

East Pittsburgh, Pa. 
INSULATORS, SECTION 
Amer. Mine Door Co.,Canton, Ohio. 
Ohio Brass Co., Mansfield, Ohio. 
Westinghouse Electric & Mfg. Co., 

East Pittsburgh, Pa. 
INSULATORS (Porcelain) 


Ohio Brass Co., Mansfield, Ohio. 
Westinghouse Electric & Mfg. Co., 
East Pittsburgh, Pa. 


INSULATORS (Third Rail) 
Ohio Brass Co., Mansfield, Ohio. 
INSULATORS (Trolley) 

Electric Co., Schenectady, 
Ohio Brass Co., Mansfield, Ohio. 


Westinghouse Electric & Mfg. Co., 
Fast Pittsburgh, Pa. 


INSULATED WIRE AND 
CABLE 


30 E. 42nd 


Mansfield, Ohio. 
Co., 


oy Steel & Wire Co., Chi- 
Recblings Sons, John A., Trenton, 


KEYSTONE DRILLS 


Keystone Churn Drill Co., Beaver 
Falls, Pa. 


KEYSTONE EXCAVATORS 


Keystone Churn Drill Co., Beaver 
Falls, Pa. 
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KILNS (Rotary) 


Allis-Chalmers Mfg. Co., 
kee, Wis. 

Vulcan Iron Works, Wilkes-Barre, 
Pa. 


KILNS, VERTICAL 
— Iron Works, Wilkes-Barre, 
a. 


LAMP CORD 

American Steel & Wire Co., 
cago, Ill., and New York. 

John A. Roebling’s Sons Co., 
Trenton, N. J 


Chi- 


| LAMPS, ARC AND INCAN- 


| Oxweld Acetylene Co.. 


DESCENT 


General Electric Co., Schenectady, 
N. Y 


Westinghouse Electric & Mfg. Co., 


East Pittsburgh, Pa. 

LEAD BURNING APPARA- 
TUS, Oxy-Acetylene, Oxy- 
City Gas 

30 E. 42nd 
St., New York City. 

LIGHT STEEL ANGLES 


Sweet’s Steel Co., Williamsport, Pa. 
Carnegie Steel Co., Pittsburgh, Pa. 


| LIGHT STEEL RAILS 


Westinghouse Electric & Mfg. 


Carnegie Steel Co., Pittsburgh, Pa. 


LIGHT STEEL RAILS (A. 
S. C. E. Sections) 
Sweet’s Steel Co., Williamsport, Pa. 


LOADERS (Mine Car) 

The Coloder Co., Columbus, Ohio. 

Goodman Mfg. Co., Halsted St. and 
48th Place, Chicago, Ill. 

The Jeffrey Mfg. Company, 958-99 
North 4th St., Columbus, Ohio. 
Link-Belt Co., 

Chicago, Ill. 


LOADERS, PORTABLE 


Goodman Mfg. Co., Halsted St. and 
48th Place, Chicago, Ill. 

The Jeffrey Mfg. Company, 958-99 
North 4th St., Columbus, Ohio. 
Link-Belt Co., 300 W. Pershing Rd., 

Chicago, Ill. 


LOADING BOOMS 


Connellsville Mfg. & Mine Supply 
Co., Connellsville, Pa. 

The Jeffrey Mfg. Company, 958-99 
North 4th St., Columbus, Ohio. 
Link-Belt Co., 300 W. Pershing Rd., 

Chicago, Ill. 
Roberts & Schaefer Co., 
Bldg., Chicago, Ill. 


LOADING MACHINES 


Connellsville Mfg. & Mine Supply 
Co., Connellsville, Pa. 

Conveyor Sales Co., Inc., 299 Broad- 
way, New York City. 

Goodman Mfg. Co., Halsted St. and 
48th Place, Chicago, Ill 

The Jeffrey Mfg. Company, 958-99 
North 4th St., Columbus, Ohio. 

Link-Belt Co., 300 W. Pershing Rd., 
Chicago, Ill. 


LOCOMOTIVES, ELECTRIC 
cue Electric Co., Schenectady, 


Goodman Mfg. Co., Halsted St. and 
48th Place, Chicago, Ill. 

The Jeffrey Mfg. Company, 958-99 
North 4th St., Columbus, Ohio. 
Westinghouse Electric & Mfg. Co., 

East Pittsburgh, Pa. 


LOCOMOTIVES, GASO- 
LINE 
— Iron Works, Wilkes-Barre, 


Co., 


300 W. Pershing Rd., 


Wrigley 


a. 
Westinghouse Electric & Mfg. 
East Pittsburgh, Pa. 


RACK 


Goodman Mfg. Halsted St. and 
48th Place, Il. 


LOCOMOTIVES, STEAM 
— Iron Works, Wilkes-Barre. 
‘a 


LOCOMOTIVES, STORAGE 
BATTERY 

Goodman Mfg. Co., Halsted St. and 
48th Place, Chicago, Ill. 

The Jeffrey Mfg. Company, 958-99 
North 4th St., Columbus, 

East Pittsburgh, Pa. y 


Milwau- | 


LOCOMOTIVE SWITCHING 
& WRECKING ROPES 

John A. Roebling’s Sons Co., 
Trenton, N. J. 

LOCOMOTIVES (Third 
Rail) 

Goodman Mfg. Co., Halsted St. and 
48th Place, Chicago, Ill. 

LOCOMOTIVES, TROLLEY 

Goodman Mfg. Co., Halsted St. and 
48th Place, Chicago, Ill. 

Vulean Iron Works, Wilkes-Barre, 


Pa, 
Electric & Mfg. 
East Pittsburgh, Pa. 
LONGWALL MACHINES 
Goodman Mfg. Co., Halsted St. and 
48th Place, Chicago, Ill. 


Co., 


LUBRICANTS 

Keystone Lubricating Co., Phila- 
delphia, Pa 

LUBRICATORS 

Kekstone Lubricating Co., Phila- 


delphia, Pa. 

MACHINERY, TRANSMIS- 
SION (Power) 

Link-Belt Co., 300 W. Pershing Rd., 
Chicago, Ill. 

Morse Chain Co., Ithaca, N. Y. 

MANIFOLDS, OXYGEN 

Oxweld Acetylene Co., 30 E. 42nd 
St., New York City. 

MAST ARM ROPE, Galvan- 
ized 

John A. Roebling’s Sons Co., 
Trenton, N. J. 

MENDERS, HOSE 

Knox Mfg. Co., Philadelphia, 

MILLS, ROD & BALL 


Pa. 


Mfg. Co., Milwau- 

MILLS. “STAMP 

Allis-Chalmers Mfg. Co., Milwau- 
kee, Wis. 


MINE CAR LUBRICATING 


Keystone Lubricating Co., Phila- 
delphia, Pa. 


MINE-CARS 


Enterprise Wheel & Car Corpora- 
tion, Huntington, W. Va. 


MINE DOORS, AUTO- 
MATIC 


American Mine Door Co., Canton, 
Ohio. . 


MINE LOCOMOTIVE 
CABLE 

American Steel & Wire Co., Chicago, 
Ill., and New York. 

John A. Roebling’s Sons Co., 
Trenton, N. J. 


MINE SIGNALS 


American Mine Door Co., Canton, 
io. 


MINING & METALLURGI- 
CAL MACHINERY 


Allis-Chalmers Mfg. Co., 
kee, Wis. 

Westinghouse Electric & Mfg. 
East Pittsburgh, Pa. 


MINING EQUIPMENT 


Allis-Chalmers Mfg. Co., Milwau- 
kee, Wis. 

Goodman Mfg. Co., 
48th Place, Chicago, III. 

Ingersoll-Rand Co., 11 Broadway, 
New York City. 

The Jeffrey Mfg. Company, 958-99 
North 4th St., Columbus, Ok’. 


MINING MACHINE CABLE 
John A. Roebling’s Sons Co., 
Trenton, N. J. 


MINING MACHINES 

Goodman Mfg. Co., Halsted St. and 
48th Place, Chicago, Til. 

Ingersoll-Rand Co., 11 Broadway, 
New York City. 

The Jeffrey Mfg. Company, 958-99 
North 4th St., Columbus, Ohio. 


MINING MACHINES (Elec- 
tric) 

Goodman Mfg. Co., Halsted St. and 
48th Place, Chicago, Ill 

The Jeffrey Mfg. Company, 958-99 
North 4th St., Columbus, Ohie. 


Co., 


Halsted St. and 
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MINING MACHINES (Gov- 
ernment Approved) 
Goodman Mfg. Co., Halsted St. and 
48th Place, Chicago, Ill. 
The Jeffrey Mfg. Co., 958-99 North 
4th St., Columbus, Ohio. 
MINING MACHINERY 
Goodman Mfg. Co., Halsted St. and 
48th Place, Chicago, Ill. 
Ingersoll-Rand Co., 11 Broadway, 
New York City. 
The Jeffrey Mfg. Company, 958-99 
North 4th St., Columbus, Ohio. 
MINING SPECIALTIES 
Knox Mfg. Co., 811-821 Cherry St., 
Philadelphia, Pa. 
MOTORS 
Allis-Chalmers Mfg. Co., Milwau- 
kee, Wis. 
Goodman Mfg. Co., Halsted St. and 
48th Place, Chicago, Ti. 
Westinghouse Electric & Mfg. Co., 
East Pittsburgh, Pa. 

MOUNTED BOTTOM CUT- 
TERS 

Goodman Mfg. Co., Halsted St. and 
48th Place, Chicago, Ill. 

MOVING PICTURE CORD 

American Steel & Wire Co., Chicago, 
Ill, and New York. 

John A. Roebling’s Sons Co., 
Trenton, N. J. 

NIPPLES, HOSE 

Knox Mfg. Co., Philadelphia, Pa. 

NITROGEN GAS 

Linde Air Products, 30 East 42nd 
St. New York City. 

NOZZLES, MALLEABLE 
IRON 

Knox Mfg. Co., Philadelphia, Pa. 

OILERS, ROCK DRILL 

Knox Mfg. Co., 811-821 Cherry St., 
Philadelphia, Pa. 

OIL RIGS, PORTABLE 

Keystone Churn Drill Co., Beaver 
Falls, Pa. 


ORE, “= AND SELL- 
ERS O 

Irvington & Refining 
Works, Irvington, N. J. 

Phelps-Dodge Corporation, 
York City. 

ORE, CARNOTITE & 
VANADIUM 

° Willmarth, Georgetown, 
‘olo. 


OVERCUTTING MACH’S. 
Goodman Mfg. Co., Halsted St. and 
48th Place, Chicago, Til. 


OXYGEN GAS 

Linde Air Products, 30 East 42nd 
St.. New York City. 

OXY-ACETYLENE APPA- 
RATUS and SUPPLIES 

Oxweld Acetylene Co., 30 E. 42nd 
St., New York City. 

PATENT ATTORNEY 

John Boyle, Jr., Ouray Bldg., Wash- 
ington, D. C. 

PAVING BREAKERS 

Ingersoll-Rand Co., 11 Broadway, 
New York City. 


PERFORATED METAL 
Hendrick Mfg. Co., Carbondale, Pa. 


PERMISSIBLES, Eaplesives 

du Pont Powder Co., E. L. 
Wilmington, Del 

— Powder Co., Wilmington, 
el. 

PICKING TABLES 

The Jeffrey Mfg. Company, 958-99 
North 4th St., Columbus, Ohio. 

Link-Belt Co., 300 W. Pershing Rd., 
Chicago, Ill. 

Roberts $ Schaefer Co., Wrigley 
Bidg., Chicago, Ill. 

PIPE (Wood) 

Connellsville Mfg. & Mine Supply 
Co., Connellsville, Pa. 

PNEUMATIC COAL SEP- 
ARATING MACHINERY 

American Coal Cleaning Corp» 
Welch, W. Va. 


PNEUMATIC HOSE COUP- 
LINGS 


Knox Mfg. Co., 811-821 Cherry St» 
Philadelphia, Pa. 

PNEUMATIC TOOL 

Ingersoll-Rand Co., 11 Broadway 
New York City. 


New 
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KEYSTONE WELL DRILLS for Placer 
Gold Testing, Mineral Prospecting, 
Water and Oil Wells. 

There are fifty styles and sizes for all 
depths from 25 to 3000 ft. Portable or 
traction units, steam or gas drive. 
The Keystone Percussion Core Drill is 
a coring tool operable connection 
with cable tools, and forms the cheapest 
known method of coring bituminous 
coal, fire clay and materials of equal 
hardness. 

DRILLING FOR PLACER GOLD is a 
200-page book by Walter H. Gardner, 
dedierted to “the hardy men who have 
carried the Keystone to the edges of 
the world.” The romance and science 
of prospect drilling. In paper cover, 
free. In cloth binding, $1.00. Your 
copy awaits you. You will want also 
the new Keystone Drill catalog. 


KEYSTONE CHURN DRILL CO., 
Beaver Falls, Pa. 


= = 


FLORY HOISTS ARE 
MINE-TESTED 


In them are combined the ideas and 
experiences of the leading coal opera- 
tors of the past half century. Shut- 
downs for “Hoist Troubles” are 
practically unknown in mines where 
Flory Hoists pull the load. Flory 
engineers await your call—they will 
design a Hoist for: your particular 
requirement. 


Flory also builds steam—electric—gasoline hoists, Coteus 
ag 


—Derricks—Dredging Machinery—Drag Line and 
Scraper Outfits. 


Sales Agents in Principal Cities 


S. FLORY MFG. CO., Bangor, Penna. 


FLORY HOISTS 


PATRICK 
CARBON 


for Diamond Core Drilling 


Specify Patrick Carbon” 


ATRICK ideals in 

buying and grading 
carbon are as practical 
as they are sound. An 
increasing demand for 
this service is an out- 
standing tribute to the 
Policy,that,the customer 
must be satisfied. 

SEND FOR BOOKLET 


You can get in touch with our representative 
by wiring office 


PATRICK 
Duluth, Minnesota, U.S.A. 


Cable Address, Exploring’ Duluth 
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Ties That Hold 


Main Line Tie 


WEST VIRGINIA complete 


line of steel mine ties 


The small “Al” tie for 8 to 20-lb. rail, the 
“Bl” or the “B2” tie for 20 to 40-Ib. rail, or 
the “T6” tie (as shown above) for 40 to 70- 
lb. rail, all hold the rails firmly in place. 
They are low in ultimate cost and are de- 
signed to meet ail needs. 


Send for data and quotations on all 
West Virginia Track Work 


The West Virginia Rail Co. 


Huntington, W. Va. 


= 
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POWDER, BLASTING 

E. I. du Pont de Nemours & Co., 
Inc., Wilmington, Del. 

Hercules Powder Co., 934 King St., 
Wilmington, Del. 

POWER CABLES 

American Steel & Wire Co., Chicago, 
Ill., and New York. 

John A. Roebling’s Sons Co., 
Trenton, N. J. 

POWER SHOVELS 


Falls, Pa. 
POWER TRANSMISSION 
MACHINERY 
Allis-Chalmers Mfg. Co., Milwau- 
, Ohio. 
Link-Belt 300 W. Pershing Rd., 
i 
Electric & Mfg. Co., 
East Pittsburgh, Pa. 
PREHEATING APPARA- 
. Co., 30 E. 42nd 
St., New York City. : 
PRESERVATIVE EQUIP- 
& Treating Corp., 
1138 Lake Shore Drive, Chicago, 


I. 
United Wood Treating Corp., 1138 

Lake Shere Drive, Chicago, Th. 
PRESERVATIVES, wooD 
American Lumber & Treating Corp., 

1138 Lake Shore Drive, Chicago, 


| Ingersoll-Rand Co., 
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PUMPS, Sinking 
11 Broadway, 
New York City. 


PUMPS, PNEUMATIC AIR 
LIFT 


Ingersoll-Rand Co., 11 Broadway, 


New York City. 


| PUMPS, POWER 
| Connellsville Mfg. & Mine Supply 


Ingersell-Rand Co., 11 


Mil. 
United Wood Treating Corp., 1138 | 


Lake Shore Drive, Chicago, Il. 


PROSPECTIVE DRILLS 

H. R. Ameling Prospecting Co., 
Rolla, Mo. 

Hoffman Gon Broadway, 
New York City. 

300 W. Pershing Rd., 
Chicago, Ill. 

PULVERIZERS, COAL 
AND COKE 

The Jeffrey Mfg. Company, 958-99 
North 4th St., Columbus, Ohio. 


PUMPS, Acid Resisting 
“Ingersoll-Rand Co., 11 Broadway, 
New York City. 


PUMPS, AIR LIFT 
Ingersoll-Rand Co., 11 Broadway, 
New York City. 


PUMPS, Boiler Feed 

Ingersoll-Rand Co., 11 Broadway, 
New York City. 

Westinghouse Electric & Mfg. Co., 
East Pittsburgh, Pa. 


PUMPS CENTRIFUGAL 

Allis-Chalmers Mfg. Co., Milwau- 
— ime d C A. S. Cameron 

-Ran 0. » 

oo Pump Works), 11 Broad- 
way, New York City. 

Keystone Churn Drill Co., Beaver 
Falls, Pa. 


PUMPS, DEEP WELL 

Ingersoll-Rand Co., 11 Broadway, 
New York City. 

Keystone Churn Drill Co.. Beaver 
Falls, Pa. 


PUMPS (Electric) 

Allis-Chalmers Mfg. €o., Milwau- 
kee, Wis. 

Connellsville Mfg. & Mine Supply 
Co., Connellsville, Pa. 

Ingersoll-Rand Co. (A. S. Cameron 
Steam Pump Works), 11 Broad- 
way, New York City. 

Westinghouse Electric & Mfg. Co., 
East Pittsburgh, Pa. 


PUMPS, Fire 
Ingersoll Rand Co., 
New York City. 
PUMPS (Gathering or Dip) 
Connellsville Mfg. & Mine Supply 

Co., Connellsville, Pa. 


PUMPS, Inclined Shaft 
Ingersoll-Rand Co., 11 Broadway, 
New York City. 


PUMPS, MINE 

Allis-Chalmers Mfg. Co., 
kee, Wis. 

Connellsville Mfg. & Mine Supply 
Co., Connellsville, Pa. 

Ingersoll-Rand Co. (A. S. Cameron 
Steam Pump Works), 11 Broad- 
way, New York City. 


11 Broadway, 


Milwau- 


Co., Connellsville, Pa. 


Keystone Charn Drill Co., Beaver | Ingersoll-Rand Co. (A. S. Cameron 


Steam Pump Works), 11 Broad- 
way, New York City. 

PUMPS, SAND 

Ingersoll-Rand Co. (A. S. Cameron 
Steam Pump Works), 11 Broad- 
way, New York City. 

PUMPS, STEAM 

Ingersoll-Rand Co. (A. S. Cameron 
Steam Pump Works), 11 Broad- 
way, New York City. 

PUMPS, VACUUM 

Ingersoll-Rand Co., 11 Broadway, 
New York City. 

PUNCHES, Drill Steel 

Broadway, 
New York City. 

QUARRYING MACHINERY 

Ingersoll-Rand Co., 11 Broadway, 
New York City. 


QUARRYING SPECIAL- 
TIES 


Knox Mfg. Co., 811-821 Cherry St., 
Philadelphia, Pa. 

RADIO ACTIVE ORE 

Willmarth, Georgetown, 
‘olo. 


| RADIUM ORE 


0. Barlow Willmarth, Georgetown, 
Cole. 


RAIL BONDS 

American Steel & Wire Co., Chi- 
cago and New York. 

Ohio Brass Co., Mansfield, Ohio. 

Westinghouse Electric & Mfg. Co., 
East Pittsburgh, Pa. 


RAILWAY SUPPLIES 

Ohio Brass Co., Mansfield, Ohio. 

Westinghouse Electric & Mfg. Co., 
East Pittsburgh, Pa. 


RAMMERS, Pneumatic 
Ingersoll-Rand Co., 11 Broadway, 
New York City. 


RECEIVERS, Air 
Ingersoll-Rand Co., 11 Broadway, 
New York City. 


REGULATORS, Welding, 
Compressed Gas 


Oxweld Acetylene Co., 30 E. 42nd 
St., New York City. 


REHEATERS, Air 
Ingersoll-Rand Co., 11 Broadway, 
New York City. 


REINFORCING BARS 

Sweet’s Steel Co., Williamsport, Pa. 

West Virginia Rail Co., Hunting- 
ton, W. Va. 


RIVER CROSSING SUS- 
PENSION WIRE, Galvan- 


ized 
John A. Roebling’s Sons Co., Tren- 
ton, N. J. 


RETARDERS 
Mining Safety Device Co., Bowers- 
ton, Ohio. 


ROCK-DISPOSAL EQUIP- 
MENT 


Link-Belt Co., 300 W. Pershing Rd., 
Chicago, Ill. 
Roberts & Schaefer Co., Chicago, III. 


ROCK DRILL COUPLINGS 
Knox Mfg. Co., 811-821 Cherry St., 
Philadelphia, Pa. 


ROCK DRILL OILERS 

Knox Mfg. Co., 811-821 Cherry St., 
Philadelphia, Pa. 

ROCK DRILLS 

Diamond Machine 
hela, Pa. 

Ingersoll-Rand Co., 
New York City. 

ROCK DRILL THROTTLES 

Knox Mfg. Co., 811-821 Cherry St., 
Philadelphia, Pa. 

ROCK DUSTING 
MACHINES 

Diamond Machine 
hela, Pa. 


Co., Mononga- 


1l Broadway, 


Co., Mononga- 


RODS, WELDING 
Oxweld Acetylene Co., 30 E. 42nd 
St., New York City. 


ROLLER BEARINGS 


Enterprise Wheel & Car Corpora- 
tion, Huntington, W. Va. 


ROLLS (Crushing) 
Allis-Chalmers Mfg. Co., 
kee, Wis. 

The Jeffrey Mfg. Company, 958-99 
North 4th St., Columbus, Ohio. 
Link-Belt Co.. 300 W. Pershing Rd., 

Chicago, Ill. 


ROPE 
American Steel & Wire Co., Chicago 
and New York. 


ROPE GREASE 
Keystone Lubricating 
delphia, Pa. 


ROPE, TRANSMISSION 

American Steel & Wire Co., 
cago and New Yerk. 

Sens, John A., Trenton, 
N. J. 


ROPE, WIRE 

American Steel & Wire Co., 
cago and New York. 

Sons, John A., Trenton, 


ROTARY DUMPS 

Link-Belt Co., 300 W. Pershing Rd., 
Chicago, Ill. 

Roberts & Schaefer Co., Chicago, III. 


ROTARY ROASTERS 
— Iron Works, Wilkes-Barre, 
a. 


RUNNING ROPE, Gal- 
vanized 

American Steel & Wire Co., Chi- 
cago and New York. 

John A. Roebling’s Sons Co., Tren- 
ton, N. J. 


SAFETY APPLIANCES, 
MINE 


Connellsville Mfg. & Mine Supply 
Ce., Connellsville, Pa. 


SAND DRYERS 
Roberts & Schaefer Co., Chicago, III. 


SASH CORD 
John A. Roebling’s Sons Co., Tren- 
ton, N. J 


SCRAPER LOADERS 
Goodman Mfg. Co., Halsted St. and 
48th Place, Chicago, III. 


SCREENS, HORIZONTAL 

Link-Belt Co., 300 W. Pershing Rd., 
Chicago, IIL 

Roberts & Schaefer Co., 
Bldg., Chicago, Ill. 


SCREENS, PERFORATED 
METAL 


Hendrick Mfg. Co., Carbondale, Pa. 

The Jeffrey Mfg. Co., 958-99 North 
4th “t., Columbus, Ohio. 

Link-Belt Co., 300 W. Pershing Rd., 
Chicago, Ill. 


SCREENS, REVOLVING 

Hendrick Mfg. Co.. Carbondale, Pa. 

The Jeffrey Mfg. Co., 958-99 North 
4th St., Columbus, Ohio. 

Link-Belt Co., 300 W. Pershing Rd., 
Chicago, Ill. 


SCREENS, SHAKER 

Hendrick Mfg. Co., Carbondale, Pa. 

The Jeffrey Mfg. Company, 958-99 
North 4th St., Columbus, Ohio. 

Link-Belt Co., 300 W. Pershing Rd., 
Chicago, Ill. 


Milwau- 


Co.,  Phila- 


Chi- 


Chi- 


Wrigley 


Roberts & Schaefer Co., Chicago, Il. - 


SCREENS AND PERFO- 


RATED SHEETING 
— Mfg. Co., Milwau- 


Hendrick Mfg. Co., Carbondale, Pa. 
SCREENS & WASHERIES 


American Rheolaveur Corporation, 
Wilkesbarre, Pa. 

SEIZING STRAND, GAL- 
VANIZED 

John A. Roebling’s Sons Co., Tren- 
ton, N. J. 

SHARPENERS, DRILL 

Ingersoll-Rand Co., 11 Broadway, 
New York City. 

Sullivan Machinery Co., 122 S. 
Mich. Ave., Chicago, III. 

SHEAVES 

John A. Roebling’s Sons Co., Tren- 
ton, N. J 
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SHEAVE WHEELS 
Vulcan Iron Works, Wilkes-Barre, 


Pa. 

SHORT WALL ANCHORS 

Amer. Mine Door Co., Canton, Ohio. 

SHORTWALL MACHINES 

Goodman Mfg. Co., Halsted St. and 
48th Place, Chicago, Ill. 

The Jeffrey Mfg. Co., 958-99 North 
4th St., Columbus, Ohio. 

SHOVEL—ELECTRO-HY- 
DRAULIC 

Goodman Mfg. Co., Halsted St. and 
48th Place, Chicago, Ill. 

SIGNAL WIRES & CABLES 

American Steel & Wire Co., Chi- 
cago, Ill., and New York 

John A. Roebling’s Sons Co., Tren- 
ton, N. J. 

SIGNS (Mine) 

Stonehouse Signs, Inc., 842 Larimer 
St., Denver, Colo. 

SINKERS, ROCK DRILL 
Ingersoll-Rand Co., 11 Broadway, 
New York City. 

SKIPS 

Allis-Chalmers Mfg. Co., Milwau- 
kee, Wis. 

Connellsville Mfg. & Mine Supply 
Co., Connellsville, Pa. 

Hendrick Mfg. Co., Carbondale, Pa. 

Link-Belt Co., 300 W. Pershing Rd., 
Chicago, Ill. 

Roberts & Schaefer Co., Chicago, Ill. 

Vulcan Iron Works, Wilkes-Barre, 


Pa. 

SKIP LOADING EQUIP- 
MENT 

Link-Belt Co., 300 W. Pershing Rd., 
Chicago, Ill. 

Roberts & Schaefer Co., Chicago, Il. 

SLABBING MACHINES 

Goodman Mfg. Co., Halsted St. and 
48th Place, Chicago, Ill. 

SMELTERS 

Irvington Smelting & Refining 
Works, Irvington, N. J. 

SOCKETS, Open and Closed 

John A. Roebling’s Sons Co., Tren- 
ton, N. J. 

SPECIAL MACHINERY 

Fawcus Machine Co., Pittsburgh, 


a. 
Vulcan Iron Works, Wilkes-Barre, 


a. 
SPEED REDUCERS, 


DOUBLE 
Faweus Machine Co., Pittsburgh, 


Pa. 

Link-Belt Co., 300 W. Pershing Rd., 
Chicago, Ill. 

SPEED REDUCERS, 
SINGLE 

— Machine Co., Pittsburgh, 

Link-Belt, Co., 300 W. Pershing Rd., 
Chicago, Ill. 

SPIKES 

Sweet’s Steel Co., Williamsport, Pa. 

SPLICE BARS (Plain and 
Angle) 

Carnegie Steel Co., Pittsburgh, Pa. 

Sweet’s Steel Co., Williamsport, Pa. 


SPLICE, CABLE 

— Mine Door Co., Canton, 
io. 

Ohio Brass Co., Mansfield, Ohio. 

SPLICE, INSULATOR 

— Mine Door Co., Canton, 

SPLICE, TROLLEY WIRE 

Electric Co., Schenectady, 


Ohio Brass Co., Mansfield, Ohio. 


SPLICERS, TROLLEY 

—= Mine Door Co., Canton, 

Ohio Brass Co., Mansfield, Ohio. 

Westinghouse Electric & Mfg. Co., 
East Pittsburgh, Pa. 

SPROCKETS, COMPEN- 
SATING 

Link-Belt. Co., 300 W. Pershing Rd., 
Chicago, Ill. 

Morse Chain Co., Ithaca, N. Y. 

SPROCKETS, SILENT 
CHAIN 

Link-Belt. Co., 300 W. Pershing Ré., 
Chicago, 

Morse Chain Co., Ithaca, N. Y. 

SPROCKETS, SPRING 

Link-Belt. Co., 300 W. Pershing Rd., 
Chicago, 

Morse Chain Co., Ithaca, N. Y. 


= 
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PERFORATED 
METAL 
SCREENS 


for 
every 
purpose 
“Mitco” Interlocked Steel Grating 


Light and Heavy Steel Plate 
Construction 


Elevator Buckets (plain or per- 
forat 
Stacks and Tanks 


@> HENDRICK MFG. CO., Carbondale, Pa. 


SP New York Office: Pittsburgh Office: 
- 30 Church St. 904 Union Trust Bidg. 


Hazleton, Pa., Office: 


738 W. Diamond Ave. 


FAWCUS 


Use Fawcus Herring- 
bone Gear Drives for 
driving your hoists, 
fans, conveyors, pick- 
ing tables, pumps and 
compressors. They 
save 25% to 50% in 
maintenance and op- 
erating costs. 


FAWCUS MACHINE CO. 


PITTSBURGH, PA. 


Diamond Machine Co. 


Monongahela, Pa. 


Manufacturers of 
ELECTRIC HOISTS for all mining pur- 


poses 7 Fort Wayne Electric Rock Drills 
o Legrabon Mine Dusting Machines 


Agents—Cooke-Wilson Electric Supply Co. 
Pittsburgh, Pa. Charlesion, W. Va 


ORVIS C. HOFFMAN, Pres. LEON H. HOFFMAN, Treas. 


HOFF MAN:BR®S -DRILLING:-CO. 


PUNXSUTAWNEY, PA. 


DIAMOND CORE:DRILLING 


CONTRACTORS 
ANY MINERAL. MORE THAN 20 
SATISFACTION GUARANTEED 


PROSPECTING FOR 
YEARS EXPERIENCE. 


We Look Into the Earth 
By using Diamond Core Drills. 
We prospect Coal and Mineral 
Lands in any part of North or 
South America. 
Pennsylvania Drilling Co. 
Pittsburgh, Pa. 
Drilling Contractors 


The Connellsville Manufacturing and 
Mine Supply Company 


Connellsville, Pa. 


If you need any cost reducing 


mine equipment, write us 


The Cage, Hoist and Fan Builder 


CORE DRILLING 


H. R. AMELING PROSPECTING 
COMPANY, INC. 


Diamond Drill Contractors 


20 Years’ Continuous Service 
Not a Dissatisfied Customer 


ROLLA, MISSOURI 


Home: State Geologic Survey, Missouri School of 
Mines 


B. D. Hampson, General Manager. 


Punxsutawney Drilling and 


Contracting Company 


DIAMOND DRILL CONTRACTORS 
Testing Bituminous Coal Lands a Specialty 


10Tiona St. PUNXSUTAWNEY, PA. 
Established 1895 Incorporated 1906 


RADIUM ORE | 


High and Low Grade Carnotite containing 
Uranium and Vanadium. 


0. BARLOW WILLMARTH 


Montrose, Colo., U.S. A. 


| | 
| 
|) 
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SPUR GEAR DRIVES 
Fawcus Machine Co., Pittsburgh, 


Pa. 
Link.Belt Co., 300 W. Pershing Rd., 
Chicago, Ill. 
STACKS, SMOKE 
Hendrick Mfg. Co., Carbondale, Pa. 
STARTER CABLES 
John A. Roebling’s Sons Co., Tren- 


ton, N. J. 
STEAM HOSE COUPLINGS 
Knox Mfg. Co., 811-821 Cherry St., 
Philadelphia, Pa. 
STEEL CROSS TIES 
Carnegie Steel Co., Pittsburgh, Pa. 
Sweet’s Steel Co., Williamsport, Pa. 
STEEL, HOLLOW & SOLID 
DRILL 
Ingersoll- 
New York C 
STEEL PLATE CON- 
STRUCTION 
Hendrick Mfg. Co., Carbondale, Pa. 
STEEL, REIN FORCING 
American Mine Door Co., Canton, 


STEEL, = PLATES, 
BARS, E 

Carnegie Ay Co., Pittsburgh, Pa. 

STEEL TIES AND REIN- 


FORCEMENTS 
Carnegia Steel Co., Pittsburgh, Pa., 
West oe Rail Co., Hunting- 


11 Broadway, 


ton, W. Va. 

STEPS, SAFETY STAIR & 
LADDER 

Hendrick Mfg. Co., Carbondale, Pa. 

STOPERS, ROCK DRILL 

Ingersoll-Rand Co., 11 Broadway, 
New York City. 

STORAGE BATTERY 


LOCOMOTIVES 

Goodman Mfg. Co., Halsted St. and 
48th Place, Chicago, Ill. 

The Jeffrey Mfg. Company, 958-99 
North 4th St., Columbus, Ohio. 

Vulcan Iron Works, Wilkes-Barre, 


Pa. 
Westinghouse Electric & Mfg. Co., 


East Pittsburgh, Pa. 
STRAND 
American Steel & Wire Co., Chi- 
cago, Ill., and New York. 
Tren- 


SUCTION HOSE COUP- 
LINGS 

Knox Mfg. Co., 821 Cherry St., 
Philadelphia, Pa. 

SWITCHBOARD WIRE 
AND CABLES 

American Steel & Wire Co., 
cago, Ill., and New York. 


Chi- 


& Mfg. Co., 
East Pittsburgh, 

SWITCHBOARDS, POWER 

Allis-Chalmers Mfg. Co., Milwau- 
kee, Wis. 

Westinghouse Electric & Mfg. Co., 
East Pittsburgh, Pa. 

SWITCHES 

Sweet’s Steel Co., Williamsport, Pa. 

SWITCHES (Disconnecting 
and Electric) 

Electric Co., 


SWITCHES AND FROGS, 
TROLLEY 

American Mine Door Co., 
Ohio. 

Central Frog & Switch Co., Cincin- 
nati, Ohio. 

Ohio Brass Co.. Mansfield, Ohio. 

Westinghouse Electric & Mfg. Co., 
East Pittsburgh, Pa. 

TACKLE BLOCKS 

John A. Roebling’s Sons Co., Tren- 
ton. N. J 

TANKS 

Hendrick Mfg. Co., Carbondale, Pa. 

TELEGRAPH AND TELE. 
PHONE WIRES AND 
CABLES 


Schenectady, 


Canton, 


American Steel & Wire Co., Chi- 
cago, Ill., and New York. 

Jehn A. Roebling’s Sons Co., Tren- 
ton, N. 

TELEPHONE CORDS 

American Steel & Wire Co., Chi- 


cago, Ill., and New York. 
John A. Roebling’s Sons Co., Tren- 
ton, N. J. 
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THIMBLES 

American Steel & Wire Co., Chi- 
cago, Ill., and New York. 

John A. Roebling’s Sons Co., Tren- 
ton, N. J 


THROTTLES, Rock Drill 
Knox Mfg. Co., 811-821 Cherry St., 
Philadelphia, Pa. 


TIES (Steel, Mine) 

Carnegie Steel Co., Pittsburgh, Pa. 

Central Frog & Switch Co., Cincin- 
nati, Ohio. 


TILLER ROPE 
John A. Roebling’s Sons Co., Tren- 
ton, N. J. 


TIMBER PRESERVING 
EQUIPMENT 

Allis-Chalmers Mfg. Co., 
kee, Wis. 


TIMBERS, STEEL MINE 


Carnegie Steel Co., Pittsburgh, Pa. 


TIPPLES 

American Coal 
Welch, W. Va. 

The Jeffrey Mfg. Co., 958-99 North 
4th St., Columbus, Ohio. 

Link-Belt Co., 300 W. Pershing Rd., 
Chicago, Ill. 

Roberts & Schaefer Co., Chicago, III. 


TIPPLE EQUIPMENT 
American Coal Cleaning Corp., 
Welch, W. Va. 
The Jeffrey Mfg. Company, 958-99 
North 4th St., Columbus, Ohio. 
Link-Belt Co., 300 W. Pershing Rd., 
Chicago, 

Roberts & Schaefer Co., 
Bldg., Chicago, 

TIRE WIRES 

John A. Roebling’s Sons Co., Tren- 
ton, N. J. 

TOOLS, Blacksmiths (for 
drill steel) 
Ingersoll-Rand Co., 
New York City. 
TOOLS & SUPPLIES 
Keystone Churn Drill Co., 

Falls, Pa. 


TORCHES, Brazing, Carbon 
Burning, Cutting, Lead 
Burning, Welding, Weld 
ing and Cutting 

Oxweld Acetylene Co., 30 E. 42nd 
St., New York City. 

TRACK BOLTS 

Sweet’s Steel Co., Williamsport, Pa. 

TRACK EQUIPMENT 

Carnegie Steel Co., Pittsburgh, Pa. 

Sweet’s Steel Co., Williamsport, Pa. 

TRACK LAYOUTS (indus- 
trial) 

Sweet’s Steel Co., Williamsport, Pa. 

TRACKS, PORTABLE, 
RAIL, ETC. 

Carnegie Steel Co., Pittsburgh, Pa. 

Central Frog & Switch Co., Cincin- 
nati, Ohio. 

West Virginia Rail Co., 
ton, W. Va. 

TRACK (Portable) 

Carnegie Steel Co., Pittsburgh, Pa. 

Sweet’s Steel Co., Williamsport, Pa. 

TRACK (Portable, Assem- 
bled and Unassembled, 
Riveted or Bolted) 

Carnegie Steel Co., Pittsburgh, Pa. 

Central Frog & Switch Co., Cincin- 
nati, Ohio. 

West ee Rail Co., Hunting- 
ton, W. 

TRACK SUPPLIES 

Carnegie Steel Co., Pittsburgh, Pa. 

Central Frog & Switch Co., Cincin- 
nati, Ohio. 

West Virginia Rail Co., Hunting- 
ton, W. Va. 


TRAMWAYS, AERIAL 

American Steel & Wire Co., Chi- 
cago, Ill., and New York. 

Leschen & Sons Rope Co., A., St. 
Louis, Mo. 

TRANSFORMERS 

Allis-Chalmers Mfg. Co., 
kee. Wis. 

Westinghouse Electric & Mfg. Co., 
East Pittsburgh, Pa. 


TRANSMISSION, SILENT 
CHAIN 

Link-Belt Co., 300 W. Pershing Rd., 
Chicago. Ill. 


Morse Chain Co., Ithaca, N. Y. 


Milwau- 


Cleaning Corp., 


Wrigley 


11 Broadway, 


Beaver 


Hunting- 


Milwau- 


TREADS, SAFETY STAIR 
& LADDER 

Hendrick Mfg. Co., Carbondale, Pa. 

TROLLEY FROGS 

Ohio Brass Co., Mansfield, Ohio. 

Westinghouse Electric & Mfg. Co., 
East Pittsburgh, Pa. 

TROLLEY (Hangers and 
Clamps) 

General Electric Co., Schenectady, 

Ohio Brass Co., Mansfield, Ohio. 

Westinghouse Electric & Mfg. Co., 
East Pittsburgh, Pa. 

TROLLEY MATERIAL, 
OVERHEAD 

Ohio Brass Co., Mansfield, Ohio. 

Westinghouse a & Mfg. Co., 
East Pittsburgh, 

TROLLEY WHEELS AND 
HARPS 


Goodman Mfg. Co., Halsted St. and 
48th Place, Chicago, Ill. 

The Jeffrey Mfg. Co., 958-99 North 
4th St.. Columbus, Ohio. 

Ohio Brass Co., Mansfield, Ohio. 

Westinghouse Electric & Mfg. Co., 
East Pittsburgh, Pa. 

TROLLEY WIRE 

American Steel & Wire Co., Chi- 
cago, Ill., and New York. 

John Sons Co., Tren- 
ton, N. 

TRUCKS, “WELDER’S 
ow Acetylene Co., 30 E. 42nd 
New York City 
TURBINE BLOWERS 
Ventilating Co., 

ople, Pa. 
TURBINES, HYDRAULIC 
Allis-Chalmers Mfg. Co., Milwau- 
kee, Wis. 
TURBINES, STEAM 
Allis-Chalmers Mfg. Co., 
kee, Wis. 


Zelien- 


Milwau- 


Westinghouse Electric & Mfg. Co., 
East Pittsburgh, Pa. 

TURNBUCKLES 

American Steel & Wire Co., Chi- 


cago, Ill., and New York. 

John Roebling’s Sons Co., Tren- 
ton, N. 

TURNOUTS 

Sweet’s Steel Co., Williamsport, Pa. 

VALVES 

Ohio Brass Co., Mansfield, Ohio. 

VALVES, Back Pressure, 
Pressure Reducing 

— Acetylene Co., 30 E. 42nd 

New York City. 

VALVES, Plug 

Knox Mfg. Co., Cherry St., 
Philadelphia, Pa. 

VALVES, Quarter Turn 

Knox Mfg. Co., 811-821 Cherry St., 
Philadelphia, Pa. 

VALVES, Quick Opening 

Knox Mfg. Co., 811-821 Cherry St., 
Philadelphia, Pa. 

VALVES, ROCK DRILL 
OILER 

Knox Mfg. Co., _— Cherry St., 
Philadelphia. 

VALVES, ROCK DRILL 
THROTTLE 

Knox Mfg. Co., 811-821 Cherry St., 
Philadelphia. Pa. 

VALVES, Steam Throttle 

Knox Mfg. Co., 811-821 Cherry St., 
Philadelphia. Pa. 

VENTILATING EQUIP- 


The Jeffrey Mfg. Co., 958-99 North 
4th St., Columbus, Ohio. 

Robinson Ventilating Co., 
ople, Pa. 

Westinghouse Electric & Mfg. 
East Pittsburgh, Pa. 

VISES, Riggers 

John A. —* Sons Co., Tren- 
ton, N. 

WAGON ‘LOADERS 

Conveyor Sales Co., Inc., 299 Broad- 
way, New York City. 

The Jeffrey Mfg. Company, 958-99 
North 4th St., Columbus, Ohio. 
Link-Belt Co., 300 W. Pershing Rd., 

Chicago. I! 


Zelien- 


Co., 


WASHERIES 

Allis-Chalmers Mfg. Co., Milwau- 
kee. is. 

American Coal Cleaning Corp., 


Welch, W. Va 


Link-Belt Co.. 300 W. Pershing Rd., 
Chicago, lil. 


Roberts & Schaefer Co., Chicago, Ill. 
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WEIGH BASKETS 
Roberts & Schaefer Co., Chicago, Ill. 


WELDING CARBONS (for 
Kiectric Are and Gas 
Welding Operations) 

National Carbon Co., Inc., Cleve- 


land, Ohio and San Francisco, 
Calif. 


WELDING and CUTTING 
APPARATUS, Etec. (Oxy- 
Acetylene) 

Oxweld Acetylene Co., 30 E. 42nd 
St., New York City. 

WELDING APPARATUS, 
ELECTRIC ARC 

Ohio Brass Co., Mansfield, Ohio. 

Westinghouse Electric & Mfg. Co., 
East Pittsburgh, Pa. 


WELDING GAS 
Prest-O-Lite Co., Inc., 30 E. 42nd 
St., New York City. 


WELDING SUPPLIES 

Oxweld Acetylene Co., 30 E. 42nd 
St., New York City. 

Westinghouse Electric & Mfg. Co., 
East Pittsburgh, Pa. 


WELDING WIRE, Electric 

American Steel & Wire Co., Chi- 
cago, Ill., and New York. 

John A. Roebling’s Sons Co., Tren- 
ton, N. J. 


WELDING WIRE, Gas 

American Steel & Wire Co., Chi- 
cago, Ill., and New York. 

John A. Roebling’s Sons Co., Tren- 
ton, N. J. 


WELL DRILLING 
MACHINERY 

Keystone Churn Drill Co., 
Falls, Pa. 


WELL DRILLS, for Water, 
Well and Gas. 

Keystone Churn Drill Co., 
Falls, Pa 


WHEELS, STEEL, MINE 
CAR & LOCOMOTIVES 
Carnegie Steel Co., Pittsburgh, Pa. 


WIRE AND CABLE 

American Steel & Wire Co., Chi- 
cago, Ill., and New Yerk. 

Roebling a The John A., Tren- 
ton, N. 

WIRE ROPE 

American Steel & Wire Co., Chi- 
cago, Ill., and New York. 


WIRE ROPE, in Special and 
Standard Construction for 
all purposes 


John A. ae Sons Co., Tren- 
ton, N 


WIRE ROPE FITTINGS 

American Steel & Wire Co., Chi- 
cago, Ill., and New York. 

Roebling’s Sons Co., John A., Tren- 
ton, N. J. 

WIRE ROPE SLINGS 

American Steel & Wire Co., Chi- 
cago, Ill., and New York. 

John A. Roebling’s Sons Co., 
ton, N. J. 

WIRE ROPE TRAMWAYS 

American Steel & Wire Co., Chi- 
cago, Ill., and New York. 

WIRE, WELDING 

American Steel & Wire Co., Chi- 
cago, Ill., and New York. 

Oxweld Acetylene Co., 30 E. 42nd 
St., New York City. 

Roebling’s Sons Co., "john A., Tren- 
ton, N. J. 

WOOD BORING MA- 
CHINES, Pneumatic 

Ingersoll-Rand Co., 11 Broadway, 
New York City. 

WOOD PRESERVATIVES 

American Lumber & Treating Corp, 
ae Lake Shore Drive, Chicago, 


United Wood Treating Corp., 1138 
Lake Shore Drive, Chicago, Il. 

WOOL GREASE 

Keystone Lubricating Co., 
delphia, Pa. 

WORM GEAR DRIVES 

Machine Co., Pittsburgh, 
a. 


WRENCHES, ALLIGATOR 
John Sons Co., Tren- 
ton, 


Beaver 


Beaver 


Tren- 


Phila- 


= 

| | 
—— 
= 

| 

| | 

| | 


November, 1927 


DELATESTER 


(REG. U.S. PAT. OFF.) 


PROVIDI'S A QUICK, EFFICIENT, CLEAN METHOD 
OF LETERMINING THE QUALITY OF COAL 


January Ist 
size 20 Delatesters 
will be sold at a 
special low price. 


Write immediately 


for details. | 


MANUFACTURED EXCLUSIVELY BY 


G. R. DELAMATER 


3233 CHADBOURNE ROAD, CLEVELAND, OHIO, 
U. S. A. 
| 
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Stronger than New 
Trolley Wire! 


Ses holding power of this M. C. M. Splicer exceeds 
the strength of new wire. The wire enters in a 
straight line and no forming is necessary. 


The wire channel of this splicer extends straight 
through. There is no center obstruction. Easily and 
quickly installed. This splicer may be slipped com- 
pletely over one wire end—wire ends_ brought 
together—the splicer slipped back to center over 
wire ends—set screws tightened and splice is 
finished. 


Made of bronze for 2-0 and 4-0 Round and Grooved 
wire, 4-0, Fig. 8 and 6-0 Round and Grooved wire. 


Ohio Brass Company, Mansfield, Ohio 
Dominion Insulator & Mfg. Co., Limited 
Niagara Falls, Canada 
744M 


Ohig Brass Co. 


PORCELAIN 
INSULATORS: 


CAR EQUIPMENT 
MINING 
MATERIALS 
| VALVES 


|| 99 JOHN STREET - - NEW YORE 


MEMBER COPPER & BRASS RESEARCH ASSOCIATION 
Copper | 


Electrolytic 


Casting 


SIGN Since. 


by 


Steck and Special Signs, Codes, Etc., for Mines 


Nine Mining Claims. 

@@Crown Grant, located in 

British Columbia. Owner 

net interested to continue further operaticns. Government 
records show 322,724 ounces of silver mined from this prop- 


erly; other precious mctals present, a'so large quantities of 
kad and z'ne. 


Apply W. THOMPSON, 31-37 Wellington St. E. 
Toronto, Ontario. 


Automatic 
Feeding 
Systems 


Include machines for a‘l conditions 
found at any mine. Send us your 
problems and let us show you our 
method of economically handling your 
cars. 


The Mining Safety Device Co. 


Bowerston, Ohio 


Irvington Smelting and 


Refining Works 


Buyers, Smelters and Refiners of 
Gold, Silver, Lead, Copper and Platinum 
Ores, Sweeps and Bullion 


Manufacturers of Copper Sulphate 
IRVINGTON os NEW JERSEY 


NEW YORK OFFICE—Charles Engelhard 
Hudson Terminal Building 30 Church Street 


| | 
| Phelps Dodge Corporation | | 3 
O 
| 
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American Mining Congress 


OFFICERS AND COMMITTEES, 1927 


OFFICERS 
Wm. H. Lindsey, President 
Robert E. Tally, First Vice-President 
B. Harrington, Second Vice-President 
. W. Seaman, Third Vice-President 
Calibreath, Secretary 
DIVISION STAFF 
George H. Bailey, Counsel 
M. W. Kreigh, Tax Division 
Dr. Henry Mace Payne, Consulting Engineer 
E. H. Pullman, Publicity Department 
E. R. Coombes, Asst. to Secretary 
DIRECTORS 
H. W. Seaman, Chicago, IIl. 
Archibald Douglas, New York City, N. Y. 
Bulkeley Wells, San Francisco, Calif. 
Sidney J. Jennings, New York, N. Y. 
L. S. Cates, Salt Lake City, Utah 
Stanly Easton, Kellogg, Idaho 
Wn... H. Lindsey, Nashville, Tenn. 
E. L. Doheny, Los Angeles, Calif. 
Robert E. Tally, Clarkdale, Ariz. 
George B. Harrington, Chicago, Ill. 
J. G. Bradley, Dundon, W. Va. 
Hugh Shirkie, Terre Haute, Ind. 
James T. Skelly, Wilmington, Del. 


EXECUTIVE COMMITTEE 
H. W. Seaman Hugh Shirkie 
George B. Harrington 


WESTERN DIVISION 
BOARD OF GOVERNORS 
Imer Pett, Salt Lake City, Chairman of the 
Divison. 
A. G. Mackenzie, Salt Lake City, Secretary of 
the Division. ‘ 
Arizona—Robert E. ea United Verde Copper 
Co., Clarkdale, Ariz. ; . B. Gohring, 419 Heard 
California—Robert I. Kerr, 519 California St., 
San Frane‘sco, Calif.; P. C. Knapp, Natomas 
Co. of Calif., San Francisco. : 
Colorado—Jesse F. McDonald, Denver, Colo.; M. 
B. Tomblin, 437 State Office Building, Denver, 
Colo. 
Idcho—A. P. Ramstedt, Wallace, Idaho; Ravenel 
Machcth, Idaho Mining Association, Wallace, 
Idaho. 


* Montana—W. B. Daly, Anaconda Copper Mining 


Co, Butte, Mont. 

Nevada—Henry M. Rives, Nevada Mine Opera- 
tors’ Assn., Reno, Nev.; C. B. Lakenan, Nevada 
Cons. Copper Mining Co., McGill, Nev. 

New Mexico—John M. Sully, Chino Copper Co., 
Hurley, N. Mex.; Jos. Woodbury, New M>xico 
Chapter, The American Mining Congress, Silver 
City, N. Mex. 

Oregon—Robert M. Betts, Cornucopia Mining Co., 
Cornucopia, Oreg. 

Sonth Dakota—R. C. Yates, Homestake Mining 
Co., Lead, S. Dak. 

Utch—Imer Pett. Bingham Mines Co., Salt Lake 
City; A. G. Mackenzie, 212 Kearns Building, 
Salt Lake City, Utah. 

Washington—Raymond Guyer, Symons Building, 
Spokane, Wash. 


SOUTHERN DIVISION 
BOARD OF GOVERNORS 

R. G. Brown, Louisville, Miss., Chairman of the 
Division. 

Henry Mace Payne, 841 Munsey Bldg., Washing- 
ton, D. C., Secretary of the Division. 

Arkansas—J. H. Hand, Yellville. 

Alabama—Theodore Swann, Brown-Marx Bldg., 
Birmingham. 

Florida—C. G. Memminger, Pres., Coronet Phos- 
phate Co., Asheville, N. C. 

Georgia—Dr. V. Henry, Ga. School of Tech- 
nology, Atlanta. 

Kentucky—J. BE. Johnson, Sec’y, Kentucky Coal 
Opers. Ass'n, Lexington. 

Louisiana—W. H. Sullivan, Bogalusa. 

Mississippni—R. G. Brown, Louisville. 

North Carolina—Dr. A. F. Greaves-Walker, 
School of Ceramics, Raleigh. 

South Carolina—E. L. Hertzog, Spartanburg. 

Tennessee—Howard I. Young, Mgr., Amer. Zinc 
Co., Mascot. 

Texas—J. H. Little, Supt., M. K. T. R. R., Waco, 

Virginia—Chis. W. Johnston, Mer., Va. Smelting 
Co., West Norfolk. 


MANUFACTURERS DIVISION 
OFFICERS 
Honorary Chairmen 
N. S. Greensfelder, Hercules Powder Co., Wil- 
mincten, Del. 
J. C. Wilson, Ohio Brass Co., Mansfield, Ohio. 
Chairman 


H. K. Porter, Hyatt Roller Bearing Co., Harri- 
son, N. J 


Vice-Chairmen 


H. A. Buzby, Keystone Lubricating Co., Phila- 
delphia, Pa. 
C. L. Herbster, Hockensmith Wheel & Mine Car 
Co., Penn, Pa. 
F. J. Maple, John A. Roebling’s Sons Co., Tren- 
ton, N. J 
Members 


American Car & Foundry Co., 30 Church St., 
New York City. H. C. Wick. 

Atlas Powder Co., Wilmington, Del. G. S. Scott. 

Automatic Reclosing Circuit Breaker Co., Colum- 
bus, Ohio. C. M. Hickle. 

Carregie Steel Co., Pittsburgh, Pa. R. L. Twit- 
chell. 

Central Frog & Switch Co., Cincinnati, Ohio. 
E. R. Heitzmann. 

Cutler-Hammer Mfg. Co., Milwaukee, Wis. G. S. 
Crane. 

Dravo-Doyle Co., Dravo Bldg., Pittsburgh, Pa. 
E. F. Austin. 

E. I. du Pont de Nemours & Co., Inc., Wilming- 
ton, Del. E. F. Carley. 

Mdison Storage Battery Co., Orange, N. J. G. E. 
Stringfellow. 

Electric Ra‘lway Equipment Co., Cincinnati, Ohio. 
A. L. Johnston. 

Enterprise Wheel & Car Corp., Bristol, Va.-Tenn. 
Cc. P. Daniel. 

General Electric Co., Schenectady, N. Y. L. W. 
Shugg. 

Hendrick Mfg. Co., Carbondale, Pa. B. G. Shol- 
ton. 

Hercules Powder Co., 
Greensfelder. 

Hockensmith Wheel & Mine Car Co., Penn. Pa. 
L. Herbster. 

Robt. Holmes & Bros., Inc., Danville, Ill. Grant 
Holmes, Pres. 

Hyatt Roller Bearing Co., Harrison, N. J. H. K. 
Porter. 

Jeffrey Mfg. Co., Columbus. Ohio. Robt. Jeffrey. 

Keystone Consolidated Publishing Co. Ralph C. 
Becker, 10th Ave. at 36th St.. New York City. 

Keystone Lubricating Co., Philadelphia, Pa. 
H. A. Buzby. 

Link-Belt Co., Chicago, Ill. Rex Martin. 

Ludiow-Saylor Wire Co., St. Louis, Mo. Duncan 
Meier. 

Mancha Storage Battery Locomotive Co., St. Louis, 
Mo. Raymond Mancha. 

Mine Safety Appliances Co., Pittsburgh, Pa. J. 
T. Ryan. 

Myers-Whaley Co., Knoxville, Tenn. Wm. A. 
Whaley. 

Morse Chain Co., Ithaca, N. Y. C. L. Saunders. 

National Carbon Co., Inc., P O Box 400, Cleve- 
land Ohio E A Williford 

Oh‘o Brass Co. Mansfield. Olio. J. C. Wilson. 

Phillins Mine & Mill Supply Co., Pittsburgh, Pa. 
J. Milton Duff 

Roberts & Schaefer Co., Wrigley Bldg., Chicago, 
Ill. Col. W. R. Roberts, Pres. 

John A. Roebling’s Sons Co., Trenton, N. J. 
F. J. Maple. 

Southern Wheel Co., St. Louis. Mo. F. C. Turner, 
Vice-Pres., 1308 Keystone Bldg., Pittsburgh, Pa. 

Streeter-Amet Weighing & Recording Co., Chi- 
cago, Ill. H. F. Reck. 

Timken Roller Bearing Co., Canton, Ohio. E. R. 
Phillips. 

W.S. Tyler Co., Cleveland. Ohio. G. R. Delamater. 

Watt Car & Wheel Co., Barnesville, Ohio. H. H. 
Watt. 

Weir Kilby Corpn., Cincinnati, Ohio. J. K. Lans- 
downe. 

Westinghouse Electric & Mfg. Co., East Pitts- 
burgh, Pa. P. H. Grunnagle. 


Wilmington, Del. N. S. 


TAX DIVISION 
GENERAL TAX COMMITTEE 


Paul Armitage, Chairman 
233 Broadway, New York, N. Y. 
Geo. F. Holmes, Vice- oe 
15 William St., New York, 
R. C. Allen, Hanna Building, posta ‘Ohio. 
A. Scott Thompson, Miami, Okla. 
Wm. B. Gower, 20 Exchange Place, New York, 
x. 
R. V. Norris, 520 Second National Bank Bldg., 
W'lkes-Barre, Pa. 
J. C. Dick, 511 Newhouse Bldg., Salt Lake City, 
Utrh. 
A. P. Ramstedt. Wallace, Idaho. 
E. L. Doheny. 120 Broadway, New York City. 
T. O. McGrath, Bisbee, Ariz. 
Robt. N. Miller, Southern Bldg.. 
H. BB. Fernald. 50 Broad St. New York City. 


T. T. Brewster, Federal Res. Bank Bldg. St. 


Louis, Mo. 
Wm. N. Davis, Bartlesville, Okla. 


Washington, D. C. 


STANDARDIZATION DIVISION 
Metal and Coal Mining Branches 


COAL MINING BRANCH 
General Committee 


Colonel Warren R. Roberts (Chairman), Pres., 
Roberts & Schaefer Co., Wrigley Bldg., Chicago, 
Il. 


A. B. Kiser, Supt. of Elec. Equipment, Pittsburgh 
Coal Co., Pittsburgh, Pa. 

R. E. Krape, Gen. Mer., Timber Dept., Rochester 
& Pittsburgh Coal & Iron Co., Indiana, Pa 

J. A. Malady, Master Mech. & E'ec. Engr., Hill- 
man Coal & Coke Co., 2307 First Natl. Bank 
Bidg., Pittsburgh, Pa. 
James Needham, Genl. Supt. of Mines, St. Paul 
Coal Co, 1368 Fullerton Ave., Chicago, IIL. 
Norman, Chf. Engr., Allegheny River Min- 
ing Co., Kittanning, Pa. 

a Stone, Industrial Engr. Dept., General 
Electric Co., Schenectady, N. Y. 

Ww. J. Montgomery, Jeffrey Mfg. Co., Columbus, 
Ohio. 

L. E. Young, Vice President, Pittsburgh Coal Co., 
Pittsburgh, Pa. 


Coal Mine Mechanization Investigation 


G. B. Southward, Engr. in Charge, 841 Munsey 
Bidg., Washington, D. C. 


Underground Transportation 
Fred Norman, Chairman 


MAIN COMMITTEE 

Fred Norman (Chairman), Chf. Engr., Allegheny 
Rivers Mining Co., Kittanning, Pa. 

Frank S. Barks, Pres., Lincoln Steel and Forge 
Co., St. Louis, Mo. 

Graham Bright, Mine Safety Appliances Co., Brad- 
dock Ave. and Thomas Blvd., Pittsburgh, Pa. 
Jos. Bryan, Salesman, General Electric Co., 535 

Smithfield St., Pittsburgh, Pa. 
Frederick C. Coseo, Chf. Draftsman, Jeffrey Mfg. 
‘o., Columbus, Ohio. 

A. H. Ehle, Mgr., Domestic Sales, Baldwin Loco- 
motive Works, 500 N. Broad St., Philadelphia, 
Pa. 

W. J. Fene, Asst. Chf. Engr., Mine Safety 
Service, U. S. Bureau of Mines, 4800 Forbes 
St., Pittsburgh, Pa. 

Robert J. Forester, Supt., Paradise Coal Co., Du 
Quoin, Il. 

J. B. Forrester, Chf. Engr., United States Fuel 
Co., Hiawatha, Utah. 

J. D. Martin, Genl. Supt. of Coal Mincs, Virg‘nia 
Iron, Coal & Coke Co., Payne Bldg., Roanoke, 


a. 

Charles M. Means, Cons. Engr., Charles M. Means 
Co., 447 Oliver Bidg., Pittsburgh, Pa. 

Arthur Neale, Asst. Genl. Mgr. of Mines, Pitts- 
burgh Coal Co., 1018 Oliver Bldg., Pittsburgh, 


a. 

T. A. Parker, 407 Olive St., St. Louis, Mo. 

Chas. H. Partington, Chief Engr., Cincinnati 
Frog & Switch Co., Cincinnati, Ohio. 

H. K. Porter, Car & Truck ae Hyatt Roller 
Bearing Co., Newark, N. J. 

G. H. Shapter, Engr., Industrial 
Dept., General Electric Co., Erie, Pa. 

E. A. Watters, Genl. Supt., Hick Coal Companies, 
Box 405, Leechburg, Pa. 

C. E. Watts, Mech. Engr., Berwind White Coal 
Mining Co., Windber, Pa. 


SUB-COMMITTED NO. 1—COAL MINE CAR DESIGN AND 
CONSTRUCTION 


Arthur Neale (Chairman), Asst. Genl. Mer. of 
Mines, Pittsburgh Coal Co., 1018 Oliver Bldg., 
Pittsburgh, Pa. 

H. M. Estabrook, Standard Steel Car Co., Frick 
Bidg., Pittsburgh, Pa. 

Cc . Herbster, Vice-Pres.. Hockensmith Wheel 
& Mine Car Co., Penn, Pa. 

R. L. Kingsland. Genl. Supt., Power & Mechanical 
Dept., Concolidation Coal Co., Fairmont, W. Va. 

W. C. Sanders, Rwy. Equipment Engr., Timken 
Roller Bearing Co., Canton, Ohio. 

. Watts, Mech. Engr... Berwind White Coal 
Mining Co., W'ndber, Pa. 

Victor Willoughby, Genl. Mech. Engr., Amer. Car 
& Foundry Co., 165 Broadway, New York City. 

C. K. Witmer, Macter Mechanic, Westmoreland 
Coal Co., Irwin, Pa. 


SECTIONAL COMMITTEE ON TYPES OF HAND BRAKSS 

R. H. Kudlich (Chairman), U. S. Bureau of 
Mines, Washington, D. C. 

Thos. G. Fear, Engr. of Transport-tion, Consol- 
idation Coal Co., Fairmont, W. Va. 

Wm. J. Hill. Senior M’ne Inspector, Travelers 
Insurance Co., 1103 Commonwealth Bldg., Pitts 
burgh. Pa. 

W. H. Robinson. Chf. Inspector, The Associated 
Companies, 207 Fulton Bldg., Pittsburgh, Pa. 
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THE LEHIGH COAL AND 
NAVIGATION COMPANY 


Miners For Over 
and a 
Shippers Century 
1820 ANTHRACITE 1927 


“The Best Since 1820” 


437 CHESTNUT STREET PHILADELPHIA, PENNSYLVANIA 


THORNE, NEALE & COMPANY. Inc. | 


FRANKLIN BANK BUILDING 
1416 CHESTNUT STREET—9 A. M. to 4P. M. 
PHILADELPHIA, PA. 


MINERS’ AGENTS AND WHOLESALE DEALERS 


Anthracite C O A L Bituminous 


ANTHRACITE COLLIERIES 
Mt. Lookout Harry E Forty Fort New Castle Locust Run 
Sterrick Creek Northwest Lackawanna Buck Run (Washery) 


Pardee Bros. & Co. — Lattimer Lehigh 
BITUMINOUS 


Sonman, South Fork District—Low volatile, low ash, low sulphur 


Smithing—| |-4 in. screened 


Fairmont Cuemahoning Indiana County 


NEW YORK OFFICE: 17 BATTERY PLACE 


Erench Offices: Baltimore Buffalo Chicago Scranton, Pa. 


Mauch Chunk, Pa. 
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OFFICERS AND COMMITTEES, 1927 (Continued) 


SECTIONAL COMMITTEE ON MINE CAR WHEELS 
C.. K. Witmer (Chairman), Master Mechanic, 
Westmoreland Coal Co., Irwin, Pa. 
W. E. Farrell, Pres., Easton Car and Construc- 
tion Co., Easton, Pa. 
is, Chf. Engr., Houston Coal and 
Coke Co., 1532 Union Trust Bldg., Cincinnati, 


Arthur Neale, Asst. Genl. Mgr. of M'‘nes, Pitts- 
burgh Coal Co., 1018 Oliver Bldg., Pittsburgh, 
Pa. 

Cecil W. Smith, Asst. Gen. Mgr., O’Gara Coal 
Co., 1120 McCormick Bldg., Chicago, Ill. 

W. G. Srodes, Supt., Coal and Coke Dept., 
nango Furnace Co., Ligonier, Pa. 

SUB-COMMITTEE NO. 2—MINE TRACKS AND SIGNALS 


Chas. H. Partington (Chairman), Chief Engineer, 
The Cincinnati Frog & Switch Co., Cincinnati, 


Ohio. 

C. A. Alden, Chf. Engr., 
Bethlehem Steel Co., Steelton, Pa. 

Geo. Ashton, Pres.. The Ceutral Frog & Switch 
Co., Cincinnati, Ohio. ~ 

Geo. M. Crawford. Crawford Machinery Co., 
Bessemer Bldg., Pittsburgh. Pa. 

A. A. Culp, Consulting Engineer, 
Bldg., Birmingham, Ala. 

T. H. Edelblute, Representative of the Cincinnati 
aga & Switch Co., Wabash Bldg., Pittsburgh, 


a. 

Wm. F. Henke Asst. Engr., the Cincinnati Frog 

& Switch Co., Cincinnati, Ohio. 

F. C. Hone, Consulting Engineer, 
Appraisement Co., Scranton, Pa. 

Wm. G. Hulbert, Genl. Supt., Wm. Wharton, Jr., 
Company, Easton, Pa. 

R. L. Ireland, Jr., M. A. Hanna Co., Cleveland, 
Ohio. 

H. L. Koch, Mgr., Industrial Dept., Sweet’s Steel 
Co., 2 Rector St.. New York City. 

Fred Norman, Chief Engineer, Allegheny River 
Mining Co., Kittanning, Pa. 

Perdue, Chief Engineer, Western 

Ramapo-Ajax Corporation, Chicago, 

S. F. Perry, Representative of the Cincinnati 
Frog & Switch Co., Pittsburgh, Pa. 

J. B. Strong, President, Ramapo-Ajax Corpora- 
tion, 80 Church St., New York City. 
R. Ulrich, Bethlehem Steel Co., Bethlehem, Pa. 

H. N. West, Chief Engineer, Weir-Kilby Corpora- 
tion, Norwood, Ohio. 
SUB-COMMITTEE NO. 3—MINE LOCOMOTIVES 

Graham Bright (Chairman), Mine Safety Ap- 
pliances Co., Braddock Ave. and Thomas Blvd., 
Pittsburgh, Pa. 

Jos. Bryan, Salesman, General Electric Co., 535 
Smithfield St., Pittsburgh, Pa. 

Frederick C. Coseo, Chf. Draftsman, Jeffrey Mfg. 
Co., Columbus, Ohio. 

A. H. Ehle, Mgr., Domestic Sales, Baldwin Loco- 
motive Works, 500 N. Broad St., Philadelphia, 


a. 

S. W. Farnham, Mng. Engr., Goodman Mfg. Co., 
4834 S. Halsted St., Chicago, III. 

W. J. Fene, Asst. Chf. Engr., Mine Safety Serv- 
ice, U. S. Bureau of Mines, 4800 Forbes St., 
Pittsburgh, Pa. 
H. Shapter, 
Dept., 


She- 


Frog & Switch Dept., 


Brown-Marx 


Pennsylvan‘a 


Plants, 


Commercial 


Engr., Industrial 
General Electric Co., 


Erie, Pa. 


Mining and Loading Equipment 
L. E. Young, Chairman 


SUR-COMMITTEE NO. 1—LOADERS 

T. E. Jenkins (Chairman), Vice-Pres., West 
..Kentucky Coal Co., Sturgis, Ky. 

Newell G. Alford, Cons. Engr., Howard N. 


Eavenson & Associates, 
Pittsburgh, Pa. 

Frark E. Cash, United States Bureau of Mines, 
4800 Forbes St., Pittsburgh, Pa. 

Walter M. Dake, Joy Machine Co., Franklin, Pa. 

J. L. Goss, Sales Mer., Bertrand P. Tracy Co., 
Fulton, Page & Hopkins Sts., Pittsburgh, Pa. 

T. W. Gray, Asst. Supt. of Elec. Equipment, 
Pittsburgh Coal Co., Library, Pa. 

A. C. Green, Goodman Mfg. Co., Chicago, III. 

G. W. Hay. Genl. Mer., Consolidation Coal Co., 
Watson Blidg., Fairmont, W. Va. 


Union Trust Bldg., 


V. Hicks, Union Pacific Coal Co., Rock 
Springs, Wyo. 
N. D Levin. Jeffrey Mfg. Co.. Columbus, Ohio. 
N. H. McClevey. Vice-Pres. & Genl. Megr., Pike 


Ccunty Coal Corpn., 
E. S. McKinlay. Pres., 
ing Machine Co., Rm. 
cago, Ill. 
C. B. Officer, Chf. Engr., Sullivan Machinery 
Co.. 122 So. Michigan Ave., Chicago, TIl. 
Alex Palmros, Link-Belt Co., Philadelphia, Pa. 
— A. Newdick, The Coloder Co., Columbus, 
io. 


Petersburg. Ind. 
McKinlay Mng. & Load- 
1817, Conway Bldg., Chi- 


E. A. Siemon, Asst. Gen. Sunt., Hillman Coal 
& Coke Co., First Natl. Bank Bldg., Pitts- 
burgh, Pa. 


W. D. Turnbull, Westinghouse Elec. & Mfg. Co.. 
E. Pittsburgh, Pa. 


Wm Whaley Genl. Megr., Myers-Whaley Co., 
Knoxville, Tenn. 
SUB-COMMITTER NO. 2—CONVEYORS 
A. P. Cameron (Chairman), Vice-Pres., West- 
morland Coal Co., Irwin, Pa. 


C. H. Adamson, 
Aurora, Ill. 
W. L. Affelder, Asst. to Pres., Hillman Coal & 
Coke Co., First Natl. Bank Bidg., Pittsburgh, 

Pa. 


Stephens-Adamson Mfg. Co., 


J. A. Appleton, Ironton Engine Co., Ironton, Ohio. 

John S. Beltz, Mining Engineering Dept., Jeffrey 
Mfg. Co., Columbus, Ohio. 

Frank E. Cash, U. S. Bureau of Mines, 4800 
Forbes St., Pittsburgh, Pa. 

T. W. Dawson, Chf. Engr., H. C. Frick Coke Co., 
Scottdale, Pa. 

Thos. G. Fear, Engr. of Transportation, Consol- 
idation Coal Co., Fairmont, W. Va. 

Chas. Gottschalk, Cons. Engr.. Evansville, Ind. 

Glen A. Knox, Supt., Gunn-Quealy Co., Gunn, 


Wyo. 

E. F. Miller, Genl. Supt., 
Rachel, W. Va. 

C. W. Nelson, District Sales Manager, 
Safety Appliances Co., 4505 W. 8th St., 

cinnati, Oh‘o. 

Edw. B. Raiguel, Chf. Engr., 
First Natl. Bank Bldg., Huntington, W.Va. 

D. A. Stout. Chf. Engr. of Mines, Fuel Dept., 
Colorado Fuel & Iron Co., Pueblo, Colo. 

W. D. Turnbull, Westinghouse Elec. & Mfg. Co., 
E. Pittsburgh, Pa. 

J. Charlton Truax, Sales Engr., Bertrand P. 
Tracy Co., Fulton, Page & Hopkins Sts., Pitts- 
burgh, Pa. 

B. A. Walter. Pres., Conveyor Sales Co., 299 
Broadway, New York City. 

. D. Zook, Vice-Pres. and Gen. Mgr.. O'Gara 
Coal Co., McCormick Bldg., Chicago, Ill. 
SUB-COMMITTEE NO. 3—METHODS OF MINING WITH 
MECHANICAL LOADING 
G. B. Southward (Chairman), Mining Engineer, 
Pas: W. Va. 


Bertha-Consumers Co., 


Mine 
Cin- 


Coal Service Corpn., 


R. Anderson, Jeffrey Mfg. Co., Columbus, 
D. J. Carroll. Cons. Engr., 224 South Michigan 


Ave., Chicago, III. 

Frank E. Cash, U. S. Bureau of Mines. 4800 
Forbes St., Pittsburgh, Pa. 

Clarence R. Claghorn, Cons. Mng. Engr., 715 
Continental Bldg.. Baltimore, Md. 

E. H. Coxe, Cons. Engr., Uniontown. Pa. 

S. W. Farnham, Goodman Mfg. Co.. Chicago. Tl. 

E. H. Johnson, The Coloder Co., Columbus, Ohio. 

R_ G. Lawry, Contracting Engr., Roberts & 
Schaefer Co., Chicago, Il. 

Rex Martin, Link-Belt Co., Chicago, Ill. 

H. F. McCullough, Mechanization Engr., 
dation Coal Co., Fairmont, W. Va. 

E. S. McK'nlay. Pres, McKinlay Mining & Load- 
ing Machine Co., Rm. 1817, Conway Bldg., Chi- 
cago, Ill. 

Cecil W. Smith, Asst. Gen. 
Co., 1120 McCormick Bldg., 

Walter Stevens, Supt., 
Glen Rogers, W. Va. 

F. W. Whiteside, Chf. Engineer, Victor-American 
Fuel Co.. Denver, Colo. 

F. G. Wilcox, Pres.. West End Coal Co., Mears 
Bldg. Scranton, Pa. 

R. Y. Williams, Chf. Engr., 
Co., Inc.. Shenandoah, Pa. 

SUR-COMMITTEE NO. 4—CUTTING MACHINES 


Carl Scholz (Chairman), Rale‘gh-Wyoming Coal 
Co., Charleston, W. Va. 


Consoli- 


Mer., O'Gara Coal 
Chicago, Ill. 
Raleigh-Wyoming Coal Co, 


Weston Dodson & 


A R. Arderson, Engr., Jeffrey Mfg. Co., Colum- 
bus, Ohio. 

E. K. Bowers, Asst Treas., Morgan-Gardner 
Flee. Co.. Harvey. TI. 

Walter Calverley, Pres., W. R. Calverley, Inc., 
Clarion, Pa. 

Frank E. Cash. U. S. Bureau of Mines, 4800 
Forbes St., Pittsburgh, Pa. 

J. M. Clark, Vice-Pres., Clark & Krebs, Inc., 


Charleston, W. Va. 
Wm. F. Hamilton. Mer., 
Co.. Columbus, Ohio. 
A. W. Hessee. Chf. Mng. Engr., 
Co. Nemacolin. Pa. 
E. S. McKinlay. Pres. 
ing Machine Co., Rm. 

cago, 
M. C. Mitchell 
Rwy. 


Hamilton Engineering 
Buckeye Coal 


McKinlay Minine & Lood- 
1817, Conway Bldg., Chi- 


Mer., Snll'van Machinery Co., 
Exchange Bldg., St. Louis, Mo. 
Mine Drainage 
J. A. Malady. Chairman 
SUB-COMMITTEE NO. 1—PUMPS FOR DEVELOPMENT 
WORK 
L. W. Householder (Chairman), Chf. 
Rochester & Pittsburgh Coal & 
Indiana, Pa. 
F. F. Austin. Dravo-Doyle Co. 
Herbert Axford, Sales Engr.. 
619 Svruce St.. 
J. H Edwards. Associate Editor. Coal Age, 2962 
Winters Rd.. Huntington. W. Va. 
F. J Emeny. Vice Pres., The Deming Co., 


Engr., 
Iron Co., 


Pittsburgh Pa. 
Ingersoll-Rand Co., 
Scranton, Pa. 


Salem, 


hio. 

J. F. Holveck. Dist. Mer., 
Emp’'re Bide.. Pittsburgh. Pa. 

G. E. Huttle. Mech. Engr., H. C. Frick Coke Co., 
Scottdale. Pa 

Chas. H. Motthews. Genl. Engr., in Che. Mining 
Section. Westinghouse Elec. & Mfg. Co., 
Pittsburgh, Pa. 

H. J. Nelms Genl Supt.. 
Ceal Co., 


Aldrich Pump Co., 1209 


New Field By-Products 
North Bessemer. Pa. 


F. W. Smith, Hydroelectric Pump & Supply Co., 
Curry Bidg., Pittsburgh, Pa. 


SUS-COMMITIEE NO. 2—PERMANENT PUMPING 
STATIONS 

Parker Cott (Chairman), Salesman, Coal Mine 
Equipment Co., 2218 Farmers Bank Bidg., 
Pittsburgh, Pa. 

Herbert Axford, Sales Engr., Ingersoll-Rand Co., 
610 Spruce St., Scranton, Pa. 

Henry E. Cole, Vice Pres., Harris Pump & Sup- 
ply Co., 320 Second Ave., Pittsburgh, Pa. 

J. P. Heidenre’ch, Asst. Genl. Mgr., Scranton 


Pump Co., Scranton, Pa. 
W. L. Robison, Vice Pres , Youghiogheny & Ohio 
Coal Co., 1230 Hanna Bldg., Cleveland, Ohio. 
R. F. Roth, Emmons Coal M:ning Co., G.ant 
Town, W. Va. 

Cecil W. Smith, Asst. Genl. Mgr., O'Gara Coal Co., 
1120 McCormick Bldg., Chicago, Il. 

M. Spillman, Works Engr., Worthington Pump 
& Machinery Corpn., Harr‘son, N. J. 

L. D. Tracy. Supt, U. S. Bureau of Mines, 312 
Ceramics Bldg., Urbana, IIl. 


SUB-COMMITTEE NO. 3—NATURAL DRAINAGB 
John Brunschwyler (Chairman), Div. Supt., 
Boomer Coal & Coke Co., Boomer, W. Va. 
Osear Cartlidge, Cons. Engr., 1593 Lee St., 

Charleston, W. Va. 
L. P. Crecelius, Engr., Cleveland & Western Coal 
Co., 1517 Union Trust Bldg., Cleveland, Ohio. 
E. D. Knight, 2207 Washington St., Charleston, 
Vv 


W. Va. 
R. Y. Wert. Supt., 
Soddy, Tenn. 


SUB-COMMITTEE NO. 


Durham Coal & Iron Co., 


4—UNWATERING ABANDONED 
WORKINGS 


Prof. John W. Hallock (Chairman), Head of 
Department of Industrial Engineering, Univer- 
sity of Pittsburgh, Pittsburgh, Pa. 

G. E. Huttle, Mech. Engr., H. C. Frick Coke Co., 
Scottdale, Pa. 

J. A. Malady, Master Mech. & Elec. Engr., Hill 
man Coal & Coke Co., Pittsburgh, Pa. 

O. M. Pruitt, Pres., Indiana Air Pump Co., 
Indiana Pythian Blidg., Indianapolis, Ind. 
Chas. A. Straw, Cons. Mech. Engr., Hudson Coal 

Co., 434 Wyoming Ave., Scranton, Pa. 

G. V. Woody, Mgr., Allis-Chalmers Mfg. Co., 
Wilkes-Barre, Pa. 

SUB-COMMITTEE NO. 5—MINE WATER AND ITS 
ACTION UPON MINE DRAINAGE EQUIPMENT 


J. A. Malady (Chairman), Master Mech. and 
Elec. Engr., Hillman Coal and Coke Co., Firm 
National Bank Bldg., Pittsburgh, Pa. 

P. Cameron, Vice Pres., Westmoreland Coa) 
Co., Irwin, Pa. 

J. H. Doughty, Mechanical Engineer, Lehigh and 
Wilkes-Barre Coal Co., Wilkes-Barre, Pa. 

T W. Gray, Pittsburgh Coal Co., Library, Pa. 

C. L. Harrod, Elec. Engr.. Indiana Coul Oper- 
ators Power Assn., 1509 Merchants Bank Bldg., 
Indianapolis, Ind. 

W. H. Hinks, Engr., Imperial Coal Corpn., Johns- 
town, Pa. 

W. E. Housman, Asst. Mech. Engr., H. C. Frick 
Coke Co., Scottdale, Pa. 

Wm. F. Jacobus, Chemist, Susquehanna Collieries 
Co., Wilkes-Barre, Pa. 

G. G. Kanable, Engincering Dept., 
Pittsburgh Coal and Iron Co., 

R L. Kingsland, Flee. Engr., 
Co.. Fairmont, W. Va. 

Martin J. Lide. Cons. Engr., 
Birmingham, Ala. 

F. McCarthy, Asst. Genl. 
Bituminous Coal Corpn., Indiana, Pa. 
Martin, Genl. Supt. of Coal Mines, Vir- 
ginia Iron, Coal and Coke Co., Payne Bidg., 
Roanoke, Va. 

Frank G. Morris, Genl. Supt. of Mines, Republie 
Iron and Steel Co., Sayreton, Ala. 

R. C. Newman. Chief Engineer, Wheeling and 
Lake Erie Coal as Co., 1001 Euclid Place. 
Huntington, W. Va 
M. Provost, Chief Engineer, Pittsburgh Ter- 
minal Coal Corpn., Wabash Bldg., Pittsburgh, 
Pa 


Rochester and 
Pa 
Consolidation Coal 


Woodward B'dz.. 
Supt., Clearfield 


L. D. Rover. Power and Construction Dept., Ford 
Motor Co., Detroit, Mich. 

W. A. Selvig, Associate Chemist, 
of Mines, 4800 Forbes St., Pittsburgh, Pa. 

W F. Valentine. Genl. Supt. Cascade Coal and 
Coke Co.. Sykesville, Pa. 

M. E. Walthail. Elee. and Mech. Engr., Pennsyl- 
vania Coal Co.. P. O. Box 553, Scranton, Pa. 
. A. Witherspoon, Chief Engineer, Carnegie 
Coal Co., Oliver Bldg., Pittsburgh, Pa. 


Mine Ventilation 
W. J. Montgomery, Chairman 
SUB-COMMITTEE NO, 1—AIR SHAFTS AND AIR WAYS 
J. C. Gaskill (Chairman), Asst. Cons. Engt. 
Consol'dation Coal Co., Fairmont, W. Va. 

C. H. Beidenmiller, Mzr., Glogora Coal Co., 106 
First Natl Bank Bldg., Huntington, W. Va. 
J. H. Doughty. Mech. Engr.. Lehigh & Wilkes 
_ Coal Co., 16 So. River St., Wilkes-Barre, 


U. S. Bureau 


Wallace, 
Poc:hontas, Va. 

Jos. J. Walsh. Seeretary of Mines. 
Dept. of Mines, Harrisburgh, Pa. 


Pocahontas Fuel Co., Int» 


Pennsylvania 
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SUB-COMMITTEE NO. 2—MINE FAN INSTALLATION 


G. E. Lyman (Chairman) Genl. Supt., Madison 
Coal Corpn., Gien Carbon, Ill. 

H. G. Conrad, Gen. Mgr., American Coal Mining 
Co., Bickell, Ind. 

R. M. Fleming, Ebensburg Coal Co., Colver, Pa. 

E. B. Wagner, Lehigh Valley Coal Co., Wilkes- 
Barre, Pa. 


SUB-COMMITTEB NO. 3—BOOSTER FANS 


R. Dawson Hall (Chairman), Engineering Editor, 
Coal Age, 10th Ave. at 36th St., New York 
City. 

monere N. Eavenson, Pres., Howard N. Eaven- 
son & Associates, 1302 Union ‘Irust Bldg., 
Pittsburgh, Pa. 

R. H. Moore, Gen. Mgr., C. A. Hughes & Co., 
Portage, Pa. 

. N. Zern, Editor, Mining Catalog, Keystone 
Cons. Publishing Co., 29 Lincoln Ave., Crafton, 
Pittsburgh, Pa. 


SUB-COMMITTEE NO. 4—MINE ATMOSPHERE 


Thomas Chester (Chairman), Cons. Engr., 1318 
Cordova Road, Pittsburgh, Pa. 

Martin J. Lide, Cons. Engr., Woodward Bidg., 
Birmingham, Ala. 

R. M. Perry, Gen. Supt., Moffat Coal Co., 504 
Gas & Elec. Bldg., Denver, Colo. 

Outside Coal Handli Equip t 
James Needham, Chairman 

Hubb Bell, 430 W. 23d St., New York City. 

J. W. Bischoff, Vice Pres. & Gen. Mgr., West 
Virginia Coal & Coke Co., Elkins, W. Va. 

W. G. Duncan, Jr., Supt., W. G. Duncan Coal 
Co., Greenville, Ky. 

H. H. Elkins, Supt. of Mines, Valley Camp Coal 
Co., St. Clairsville, Ohio. 

Geo. Watkins Evans, Coal Mng. Engr., L. C. 
Smith Bldg., Seattle, Wash. 3 

W. G. Henning, Secretary and Treasurer, A. Les- 
chen & Sons Rope Co., 5909 Kennerly Ave., St. 
Louis, Mo. 

M. A. Kendall, Chf. Engr., Stephens-Adamson 
Mfg. Co., Aurora, Ill. 

Rudolf Kudlich, Asst. to Chf. Mech. Engr., U. S. 
Bureau of Mines, Washington, D. C. 

John J. Moore, Dey & Maddock, 82d and Dennison 
Sts., Cleveland, Ohio. 

F. G. Morris, Genl. Supt. of Coal Mines, Repub- 
lic Iron & Steel Co., Sayreton, Ala. 

G. Morse, Genl. Supt., Republic Iron & Steel 
Co., Oliver Bldg., Pittsburgh, Pa. 

H. F. Nash, Vice Pres. & Genl. Mgr. of Sales, 
Oakdale Coal Co., Gas and Electric Bldg., Den- 
ver, Colo. 

Warren R. Roberts, Pres., Roberts & Schaefer 
Co., Wrigley Bldg., Chicago, Ill. 

H. D. Smith, Asst. to Pres., Majestic Collieries 
Co., Peery Bldg., Bluefield, W. Va. 

C. R. Stahl, Asst. to Genl. Mgr., E. E. White 
Coal Co., Stotesbury, W. Va. 

C. Law Watkins, Vice Pres., Pennsylvania Coal 
& Coke Corpn., Cresson, Pa. 

. W. Whiteside, Chf. Engr., Victor-American 
— Co., Ernest & Cranmer Blidg., Denver, 
‘olo. 


Underground Power Transmission 
A. B. Kiser, Chairman 

W. A. Chandler, Elec. Engr., Hudson Coal Co., 
Scranton, Pa. 

Harvey Conrad, Genl. Mgr., American Coal Mng. 
Co., Bicknell, Ind. 

L. C. Llsley, U. S. Bureau of Mines, 4800 Forbes 
St., Pittsburgh, Pa. . 

R. L. Kingsland, Genl. Supt., Power and Mech- 
wee Dept., Consolidation Coal Co., Fairmont, 


Va. 
Carl Lee, Elec. Engr., Peabody Coal Co., 1652 
McCormick Bldg., Chicago, Ill. 
Wm. Schott, Cons. Engr., Big Creek Coal Co., 
Chicago, Ill. 
Henry M. Warren, Cons. Engr., Glen Alden Coal 
Co., 300 Jefferson Ave., Scranton, Pa. 


Power Equipment 
F. L. Stone, Chairman 
W. C. Adams, Allen & Garcia, Chicago, III. 
Graham Bright, Mine Safety Appliances Co., 
cree Ave. and Thomas Blvd., Pittsburgh, 


Stephen H. Green, Pacific Coast Coal Co., Seattle, 
Wash. 


0. P. Hood, Chf. Mech. Engr., U. S. Bureau of 
Mines, Washington, D. C. 

Jennings, Power Engr., Philadelphia & 
Reading Coal & Iron Co., Pottsville, Pa. 

BL. Kingsland, Consolidation Coal Co., Fair- 


a. 
- D. Kirk, Vesta Coal Co., J i 


. Legrand, Cons. E: we 

Martin J. Lide, Cons. 
Birmingham, Ala. 

J. A. Malady, Master Mech. & Elec. Engr., Hill- 


man Coal & Coke Co., 2307 F i 
Bide, irst National Bank 


Engr., Woodward Bldg., 


J. Nicht, Jr., Engr., Hoisting Equipment. 
Allis-Chalmers Mfg. Co.. Milwaukee, Wis. 
W. C. Shunk, 


St i 
Stone Gan, Wen onega Coal & Coke Co., Big 


Geo. S. Thompson, Chf. Elec. & Master Mech., 
Colorado Fuel & Iron Co., Pueblo, Colo. 

D. Woodward, Chf. Elec. Engr., Anaconda 
Copper Mining Co., 514 Hennessy Bidg., Butte, 
Mont. 

Mine Timbering 
R. E. Krape, Chairman 


SUB-COMMITTEE NO. 1—GENERAL MINE TIMBERING, 
SIMPLIFICATION ON GRADES AND NAMES 


D. F. Holtman (Chairman), Asst. Director, 
National Committee on Wood Utilization, Dept. 
of Commerce, Washington, D. 

R. L. Adams, Chf. Engr., Old Ben Coal Corpn., 
Christopher, Il. 

R. W. Austin, Austin & Wood, North 3rd St., 
Clearfield, Pa. 

J. R. Crowe, Jr., Pres., Crowe Coal Co., Dwight 
Bldg., Kansas City, Mo. 

R. L. Dyer, Engr., Alabama Fuel & Iron Co., 
Pioneer Bldg., Birmingham, Ala. 

G. A. Knox, Supt., Gunn-Quealy Coal Co., Gunn, 
Wyo. 

Ernest M. Merrill, Pres., Merrill-Ferguson En- 
gineering Co., 506 Kanawha Bank & Trust 
Bidg., Charleston, W. “Va. 

Davis Read, Chf. Engr., West Kentucky Coal Co., 
Sturgis, Ky. 

George S. Rice, Chf. Mng. Engr., U. S. Bureau 
of Mines, Washington, D. C. 

J. R. Sharp, care of C. F. Kurtz Co., Rock Island, 
Ill. 


Geo. T. Stevens, Chf. Engr., Clinchfield Coal 
Ccrpn., Dante, Va. 

Frank A. Young, Chf. Engr., St. Louis, Rocky 
Mountain & Pacific Co., Raton, N. Mex. 


SUB-COMMITTEE NO. 2—PRESERVATION OF MINE 
TIMBERS 


Geo. M. Hunt (Chairman), In Charge of Wood 
Preservation Section, Forest Products Labora- 
tory, Madison, Wis. 

R. L. Adams, Chf. Engr., Old Ben Coal Corpn., 
Christopher, Il. 

W. L. Affelder, Asst. to Pres., Hillman Coal and 
Coke Co., 2306 First Natl. Bank Bidg., Pitts- 
burgh, Pa. 

R. W. Austin, Austin & Wood, North 3rd St., 
Clearfield, Pa. 

M. E. Haworth, Chf. Engr., Hillman Coal & 
Coke Co., First Natl. Bank Bldg., Pittsburgh, 


a. 

M. H. Sellers, Timber Agent, Chicago, Wilming- 
ton & Franklin Coal Co., Carbondale, Ill. 

D. A. Stout, Chf. Engr. of Mines, Fuel Dept., 
Colorado Fuel & Iron Ce., Pueblo, Celo. 


SUB-COMMITTEE NO. 3—USE OF CONCRETE IN MINE 
TIMBERING , 

Newell G. Alford (Chairman), Vice Pres., Howard 
N. Eavenson & Associates, 1302 Union Trust 
Bldg., Pittsburgh, Pa. 

R. L. Adams, Chf. Engr., Old Ben Coal Corpn., 
Christopher, Ill. 

Jas. R. Barber, Asst. Engr., St. Louis, Rocky 
Mountain & Pacific Co., Raton, N. Mex. 

D. W. Blaylock, Chf. Engr., Madison Coal Corpn., 
Glen Carbon, Ill. 

Walter Buss, Chf. Engr., Knox Consolidated Coal 
Co., Vincennes, Ind. 

B. C. Collier, Pres., Cement-Gun Co., Inc., Allen- 
town, Pa. 

W. E. Guller, Chf. Engr., Donk Bros. Coal & 
Coke Co., Edwardsville, Ill. 

Frank Haas, care J. H. Weaver & Co., 260 So. 
Broad St., Philadelphia. 

Daniel Harrington, U. S. Bureau of Mines, Wash- 
ington, D. C. 

C. T. Hayden, Asst. Genl. Mgr., O’Yara Coal Co., 
McCormick Bldg., Chicago, Il. 

Fred J. Hogan. Mining Engineer, Spangler, Pa. 

L. W. Householder, Chf. Engr., Rochester & Pitts- 
turgh Coal & Iron Co., Indiana, Pa. 

W. R. Peck, Chf. Engr., Black Diamond Col- 
lieries Co., Coal Creek, Tenn. 

C. Quade, Chf. Engr., Saline County Coal 
Corpn., Harrisburg, 

Cc. E. Swann, Chf. Engr., Union Pacific Coal Co., 
Rock Springs, Wyo. 

S. Tescher, Gen. Supt., National Fuel Co., Colo- 
rado Bldg., Denver, Colo. 

. W. Whiteside, Chf. Engr., Victor-American 
Fuel Co., Denver, Colo. 

H. S. Wright, Engineer, Structural Bureau, Port- 
land Cement Assn., 33 West Grand Ave., Chi- 
cago, Ill. 


SUB-COMMITTEE NO. 4—USE OF STRUCTURAL STEEL 
FOR MINE TIMBERING 

J. D. Snyder (Chairman), Div. Engr., Consoli- 
dation Coal Co., Frostburg, Md. 

L. B. Abbott, Chief Engineer, Consolidation Coal 
Co., Jenkins, Ky. 

R. L. Adams, Chf. Engr., Old Ben Coal Corp., 
Christopher, I). 

D. W. Blaylock, Mng. Engr., Madison Coal Corpn., 
Glen Carbon, Ill 

J. M. Clark, Jr., Asst. Engr., E. E. White Coal 
Co., Mt. Hope, W. Va. 

R. V. Clay, Wheeling & Lake Erie Coal Mining 
Co, Cleveland, Ohio. 


N. M. Hench, Carnegie Steel Co., Carnegie Build- 
ing, Pittsburgh, Pa. 

A. Hesse, Chf. Coal Mng. Engr., Youngs- 
town Sheet & Tube Co., Nemacolin, Pa. 

Robert A. Marble, Carnegie Steel Co., Carnegie 
Bldg., Pittsburgh, Pa. 

Geo. A. Richardson, Mgr., Technical Publicity 
Dept., Bethlehem Steel Co., Bethlehem, Pa. 

J. A. Saxe, Chief Engineer, Bethlehem Mines 
Corporation, Heilwood, Pa. 

Frank A. Young, Chief Engineer, St. Louis, Rocky 
Mountain & Pacific Co., Raton, N. M. 


SUB-COMMITTEE NO. 5—SALVAGE OF MINE TIMBER 

George T. Stevens (Chairman), Chf. Engr., 
Clinchfield Coal Corpn., Dante, Va. 
. L. Adams, Chf. Engr., Old Ben Coal Corp., 
Christopher, Ill. 

Frank S. Follansbee, Chief Mining Engineer, 
Woodward Iron Co., Woodward, Ala. 

H. F. McCullough, Engineer in charge of Mechan- 
ization of Mines, Consolidation Coal Co., Fair- 
mont, W. Va. 


SUB-COMMITTEE NO. 6—REFORESTATION 

A. C. Silvius (Chairman), Forester, Philadelphia 
& Reading Coal and Iron Co., Pottsville, Pa. 

C. R. Anderson, Professor of Extension Forestry, 
The Pennsylvania State College, State College, 


Pa. 

M. H. Doolittle, Supt. Carbondale Coal Co., Car- 
bondale, Ohio. 

John W. Keller, Chief, State Forest Extension, 
Harrisburg, Pa. 

Edmund Secrest, State Forester, Wooster, Qhio. 

M. Sioan, Secretary-Treasurer, Anthracite 
Forest Protective Assn., 431 West Broad St., 
Hazelton, Pa. 

Ralph A. Smith, Secretary-Treasurer, Pennsyl- 
vania Forest Products Manufacturers Assn., 
Tyrone, Pa. 

R. D. Tonkin, Forester, Clearfield Bituminous Coal 
Corpn., Indiana, Pa. 

W. D. Tyler, Land Agent, Clinchfield Coal Cor- 
poration, Dante, Va. 


METAL MINING BRANCH 
General Committee 


Charles A. Mitke (Chairman), Cons. Mng. Engr., 
614 W. Roosevelt St., Phoeniz, Ariz. 

Frank Ayer, Mgr., Montezuma Copper Co., Naco- 
zari, Sonora, Mexico. 

Wm. Coniber, Safety Inspector, Cleveland-Cliffs 
Iron Co., Ishpeming, Mich. 

Arthur Crowfoot, Mill Supt., Phelps Dodge Corpn., 
Morenci, Ariz. 

William B. Daly, Genl. Mgr. of Mines, Anaconda 
Copper Mining Co., 504 Hennessy Bldg., Butte, 
Mont. 

Lucien Eaton, Supt., Ishpeming District, Cleve- 
land-Cliffs Iron Co., Ishpeming, Mich. 

H. C. Goodrich, Chf. Engr., Utah Copper Co., 
Kearns Bldg., Salt Lake City, Utah. 

T. O. McGrath, Mgr., Shattuck-Denn Mng. Corp., 
Bisbee, Ariz. 

Dr. Frank H. Probert, Dean, College of Mining, 
University of California, Berkeley, Calif. 

Philip D. Wilson, American Metal Co., Ltd., 61 
Broadway, New York City. 


Mine Drainage 
Wm. H. Gallagher, Jr., Chairman 

H. T. Abrams, Dept., Mgr. of Air Lift Pumps and 
“Calyx” Drills, Ingersoll-Rand Co., 11 Broad- 
way, New York City. 

G. L. Kollberg, Mgr., Pumping Engine Dept., 
Allis-Chalmers Mfg. Co., Milwaukee, Wis. 

- D. McClure, Chief Mech. Engr., Cleveland- 
Cliffs Iron Co., Ishpeming, Mich. 

Charles Mendelsohn, Master Mechanic, Old Do- 
minion Company, Globe, Ariz. 

M. G. Meyers, Elec. Engr., Copper Range Com- 
pany, Painesdale, Mich. 
- N. Tanner, Chief Engr., Anaconda Copper 
Mining Co., 514 Hennessy Bldg., Butte, Mont. 

Cc Woodward, Chief Elec. Engr., Anaconda 


Copper Mining Co., 514 Hennessy Bldg., Butte, 
Mont. 


Drilling Machines and Drill Steel 
Frank Ayer, Chairman 
SUB-COMMITTEE NO. 1—DRILLING MACHINES 

B. F. Tillson (Chairman), Asst. Supt., New 
Jersey Zinc Co., Franklin, N. J. 

L. C. Bayles, Designing Engr., Rock Drill Dept., 
Ingersoll-Rand Co., Phillipsburg, N. J. 

Arthur B. Foote, Gen. Mgr., North Star Mines 
Co., Grass Valley, Calif. 

J. A. Fulton, Idaho-Maryland Mines Co., Grass 
Valley, Calif. 

Roy H. Marks, Efficiency Engr., United Verde 
Extension Mng. Co., Jerome, Ariz. 

R. T. Murrill, Efficiency Engr., St. Joseph Lead 
Co., Rivermines, Mo. 

W. C. Scott, Supt., Morenci Branch, Phelps 
Dodge Corpn., Metcalf, Ariz. 

George A. Shaw, Mine Supt., Talache Mines, Inc., 
Talache, Idaho. 

H. T. Walsh, Vice Pres., Sullivan Machinery Co., 
Peoples Gas Bldg., Chicago, Ill. 
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SUB-COMMITTBE NO. 2—DRILL STEEL 

Norman B. Braly, Genl. Mgr., North Butte Mng. 
Co., Butte, Mont. 

E. G. Deane, Megr., Superior & Boston Copper 
Co., Copper Hill, Ariz. 

O. J. Egleston, Mgr., U. S. Smelting. Refining 
& Mining Co., Box 1785, 7 sae City, Utah. 

Cc. S. Elayer, Cloudcroft, N. 

E. F. Hastings, Salesman, sageeneil: Rand Co. of 
Texas, Dominion Hotel, Globe, Ariz. 

Chas. S. Hurter, Tech. Representative, E. I. du 
Pont de Nemours & Co., Inc., 5104 Du Pont 
Bldg., Wilmington, Del. 

Charles B. Officer, Chf. Engr., Sullivan Machin- 

ery Co., 122 So. Mich. Ave., Chicago, IIl. 

Henry S. Potter, Managing Director, Henry 8. 
Potter, Ltd., 26 Cullinan Bidg., Johannesburg, 
South Africa. 

Ocha Potter, Supt., Ahmeek-Kearsarge Br., 
Calumet & Hecla Mng., Co., Ahmeek, Mich. 
Chas. A. Smith, Asst. Genl. Mgr., Ray Consoli- 

dated Copper Co., Ray, Ariz. 

A. S. Uhler, Mer., Rock Drill Sales, Ingersoll- 
Rand Co., 11 Broadway. New York City. 

M. van Siclen, Cosmos Club, Washington, D. C. 

Bruce C. Yates, Supt., Homestake Mining Co., 
Lead, S. Dak. 


SUB-COMMITTEE NO. 3—METHODS OF SHARPENING 
DRILL STEBL 


W. R. Wade (Chairman), Asst. Genl. Mgr., Minas 
de Matahambre, S. A., Matahambre, Pinar del 
Rio, Cuba. 

George H. Gilman, Pres., Gilman Mfg. Co., E. 
Boston, Mass. 

Frank W. McLean, United Verde Copper Co., 
Jerome, Ariz. 

W. H. Schacht, Genl. Mgr., Copper Range Co., 
Painesdale, Mich. 

H. W. Seamon, Supt., Comstock Merger Mines, 
Inc., Virginia City, Nev. 


Underground Transportation 
William B. Daly, Chairman 


Thos. C. Baker, Genl. Mgr., The Comstock Mer- 
ger Mines Co., Virginia City, Nev. 

George H. Booth, Mech. Engr., Inspiration Cons. 
Co., Inspiration, Ariz. 

R. R. Boyd, 616 Foothill Rd., Beverly Hills, Calif. 
(C. C. M. Oil Co.). 

D. S. Caland, Managing Director, Compania de 
Real del Monte Pachuca, Pachuca, Hidalgo, 
Mexico. 

R. Crane, Supt., Southern Station, U. S. 
Bureau of Mines, New Federal Bldg., Bir- 
mingham, Ala. 

W. Val DeCamp, Genl. Mine Supt., United Verde 
Copper Co., Jerome, Ariz. 

Robert H. Dickson, Mgr., Verde Central Mines, 
Inc., Jerome, Ariz. 

Stanly A. Easton, Mgr., Bunker Hill & Sullivan 
Mng. & Concentrating Co., Kellogg, Idaho. 
H. T. Hamilton, Cons. Mng. Engr., 1408 Cali- 
= Commercial Union Bldg., San Francisco, 

alif. 

F. H. Hayes, Mine Supt., Copper Queen Branch, 
Phelps Dodge Corpn., Bisbee, Ariz. 

E. Howe, Genl. Supt., Cananea Cons. Copper 
Co., Cananea, Sonora, Mexico. 

C. A. Lantz, Genl. Mgr., Compania de Santa 
Gertrudis, s. A., Apartado No. 1, Pachuca, 
Hidalgo, Mexico. 

E. M. Norris, Asst. Genl. Supt. of Mines, Ana- 
conda Copper Mining Co., Butte, Mont. 

Thomas K. Scott, Supt., Munro Iron Mining Co., 
Iron River, Mich. 


Fire-Fighting Equipment 
Wm. Conibear, Chairman 


SUB-COMMITTEE NO. 1—CONTROL OF VENTILATING 
EQUIPMENT DURING MINE FIRES 

Orr Woodburn (Chairman), Director, Globe- 
Miami District, Mine Rescue and First Aid 
Assn., Globe, Ariz. 

Guy J. Johnson, Field Representative, Homestake 
Mng. Co., Lead, S. Dak. 

H. J. Rahilly, Asst. Genl. Supt., Original Stewart, 
Colorado Mines, Anaconda Copper Mining Co., 
Butte, Mont. 

Albert Tallon, Safety Inspector, The Old Do- 
minion Co., Globe, Ariz. 


SUB-COMMITTEE NO. 2—FIRE HOSE 
R. H. Seip (Chairman), New Jersey Zinc Co., 
Franklin, J. 
Moon, Safety Inspector, Phelps Dodge 
“Corpn., Bisbee, Ariz. 


Mining Excavating Equipment—Exclusive of 
edges 
H. C. Goodrich, Chairman 
H. G. S. Anderson, Mng. and Met. Engr., Rolla, 


H. C. Bellinger, Vice Pres., Chile Exploration 
, 25 Broadway, New York City. 
Michael Curley, Genl. Supt., New Cornelia Cop- 
per Co., Ajo, Ariz. 
H. T. Gracely, Adv. Mgr., Marion Steam Shovel 
Co., Marion, Ohio. 


C. B. Lakenan, Genl. Mgr., Nevada Cons. Copper 
Co., McGill, Nev. 

C. H. Matthews, Genl. Engineering Dept., West- 
inghouse, Elec. & Mfg. Co., E. Pittsburgh, Pa. 

Geo. Mieyr, Supt., Sacramento Hill, Copper 
Queen Branch, Phelps Dodge Corpn., Bisbee, 
Ariz. 

G. A. Murfey, Treas. and Chief Engr., The 
Browning Co., 16226 Waterloo Rd., Cleveland, 
Ohio. 

Henry B. Oatley, Vice Pres., Superheater Co., 17 
E. 42nd St., New York City. 

Thos. A. Snyder, Bucyrus Co., South Milwaukee, 


Wis. 
Robt. E. Tally, Genl. Mgr., United Verde Copper 
Jerome, Ariz. 
J. C. Wheat, Development Engr., Industrial 
Works, Bay City, Mich. 
Charles S. Whitaker, Vice Pres., Winston Bros. 
Co., 801 Globe Bidg., Minneapolis, Minn. 
Mine Ventilation 
Chas. A. Mitke, Chairman (Temporary) 
Robt. N. Bell, Cons. Mng. Engr., Box 1339, Boise, 
Idaho. 
Walter C. Browning, Cons. Engr., 1215 Pacific 
Mutual Bidg., Los Anggles, Calif. 
O. K. Dyer, Mgr., Small Blower Dept., Buffalo 
Forge Co., 490 Broadway, Buffalo, N. Y. 
Daniel Harrington, U. S. Bureau of Mines, Wash- 
ington, D. C. 

E. T. Lednum, Mgr., E. I. du Pont de Nemours 
& Co., Inc., 406 Ideal Bldg., Denver, Colo. 

C. E. Legrand, Cons. Engr., Phelps Dodge Corpn., 
Douglas, Ariz. 

F. W. Maclennan, Genl. Mgr., Miami Copper Co., 
Miami, Ariz. 

Don M. Rait, Supt. of Mines, Calumet and 
Arizona Mining Co., Warren, Ariz. 

A. S. Richardson, Ventilation Engr., Anaconda 
Copper Mining Co.. Butte, Mont. 

Wm. A. Rowe, Chf. Engr., American Blower Co., 
6004 Russell St., Detroit, Mich. 

A. C. Stoddard, Chief Mine Engr., Inspiration 
Cons. Copper Co., Inspiration, Ariz. 

F. L. Stone, Industrial Engineering Dept., Gen- 
eral Electric Co., Schenectady, N. Y. 

E. B. Williams, Mgr., Mining Dept., B. F. Stur- 
tevant Co., Hyde Park, Boston, Mass. 


Mechanical Loading Underground 
Lucien Eaton, Chairman 


SUB-COMMITTEE NO, 1—LOADING MACHINES FOR 
TUNNELS, LARGE DRIFTS AND STOPES 
Douglas C. Corner (Chairman), St. Louis Power 
Shovel Co., 320 Chemical Bldg., St. Louis, Mo. 
H. E. Billington, Vice Pres. for Sales, The Thew 
Shovel Co., Lorain, Ohio. 

J. H. Hensley, Mine Supt., Miami Copper Co., 
Miami, Ariz. 

H. DeWitt Smith, United Verde Copper Co., 111 
Broadway, New York City. 

A. E. Southmayd, Mng. Machinery Div., Allis- 
Chalmers Mfg. Co., Milwaukee, Wis. 

H. G. Washburn, Asst. Genl. Mer., Federal Mng. 
& Smelting Co., Wallace, Idaho. 

William Whaley, Genl. Mgr., Myers-Whaey Co., 
Knoxville, Tenn. 


SUB-COMMITTEE NO. 2—LOADING MACHINES FOR 
SMALL DRIFTS AND FOR WORK ON SUB-LEVELS 

G. R. Jackson (Chairman), Supt., Cleveland- 
Cliffs Iron Co., Negaunee, Mich. 

Cc. L. Berrien, Genl. Supt. of Mines, Anaconda 
Copper Mining Co., Butte, Mont. 

H. H. Talboys, Mgr., Shuveloder Dept., Nord- 
berg Mfg. Co., Milwaukee, Wis. 

Chas. E. Van Barneveld, Chatsworth, Calif. 

SUB-COMMITTEE NO. 3—SCRAPERS 


Lucien Eaton (Chairman), Supt., Ishpeming 
District, Cleveland-Cliffs Iron Co., Ishpeming, 


Mich. 
° > Kohlhaas, Denver Rock Drill Co., Duluth, 
inn. 
Ward Royce, Ingersoll-Rand Co., Duluth, Minn. 
E. E. Whiteley. Asst. Mgr., Calumet & Arizona 
Mining Co., Warren, Ariz. 


MINE TIMBERING 
Frank H. Probert, Chairman 


SUB-COMMITTEE NO. 1—PRESERVATION OF MINE 
TIMBERS 

Geo. M. Hunt (Chairman), In Charge of Section 
of Wood Preservation, Forest Products Labora- 
tory, Madison, Wis. 

Dr. H. C. Gardiner, in care of Anaconda Copper 
Mng. Co., Anaconda, Mont. 

J. H. Hensley, Miami Copper Co., Miami, Ariz. 

Gerald Sherman, Cons. Mng. Engr., Phelps Dodge 
Corpn., Douglas, Ariz. 

J. L. Hyde, Mine Timber Dept., Cleveland-Cliffs 
Iron Co., Ishpeming, Mich. 

SUB-COMMITTEE NO. 2—GUNITE AS A SUBSTITUTE 
FOR TIMBER, ITS PROPER APPLICATIONS AND ITS 
LIMITATIONS. 

E. M. Norris (Chairman), Asst. Genl. Supt. of 
Mines, Anaconda Copper Mining Co., Butte, 


Mont. 
B. C. Collier, Pres., Cement-Gun Co., Inc., Allen- 
town, Pa. 


R. R. Horner, Cons. Engr., U. S. Bureau of 
Mines, Clarksburg, W. Va. 

SUB-COMMITTEE NO. 3—DETERMINATION OF SIZE AND 
SHAPE OF DRIFTS AND DRIFT TIMBERS FOR VARIOUS 
PURPOSES WITH A VIEW TO REDUCING SAME TO 
CERTAIN STANDARD SIZES AND SHAPES. 

Dr. F. W. Sperr (Chairman), Professor of Civil 
and Mining Engineering, Michigan College of 
Mines, 315 Florence St., Houghton, Mich. 

Cc. L. Berrien, Genl. Supt. of Mines, Anaconda 
Copper Mining Co., Butte, Mont. 

Felix McDonald, Mines Supt., Inspiration Cons. 
Copper Co., Inspiration, Ariz. 

SUB-COMMITTEE NO. 4—COOPERATION BBTWBEN OPER- 
ATORS AND LUMBER DEALERS AND MANUFACTURERS 
WITH A VIEW TO ASCERTAINING WHETHER FURTHER 
STANDARDIZATION IN SIZES AND SHAPES OF LUM- 
BER UNDERGROUND WOULD RESULT IN A REDUCTION 

—IN COST TO MINING COMPANIES. 

Charles F. Willis (Chairman), Editor and Pub- 
lisher, Arizona Mining Journal, Phoenix, Ariz. 

W. S. Boyd, Asst. Managing Director, Nevada 
Cons. Copper Co., 1800 Hobart Bldg., San 
Francisco, Calif. 

T. Evans, Genl. Mgr., Cananea Cons. Copper Co., 
Cananea, Sonora, Mexico. 

D. F. Holtman, Asst. Director, National Com- 
mittee on Wood Utilization, Department of 
Commerce. 

G. R. Jackson, Supt., Negaunee Mine, Cleveland- 
Cliffs Iron Co., Negaunee, Mich. 

W. G. McBride, Gen). Mgr., Old Dominion Co., 
Globe, Ariz. 


Mine Accounting 
T. O. McGrath, Chairman 


L. S. Cates, Vice Pres. and Genl. Mgr., Utah 
Copper Co., Salt Lake City, Utah. 

J. C. Dick, Mng. Engr., 511 Newhouse Bidg., 
Salt Lake City, Utah. 

L. K. Diffenderfer, Secy. and Treas., Vanadium 
Corporation of America, 120 Broadway, New 
York City. 

. B. Fernald, Loomis-Suffern & Fernald, 50 
Broad St., New York City. 

H. H. Miller, General Auditor, Hercules Mining 
Company, Wallace, Idaho. 

H. L. Norton, 27 Pearl St., Medford, Mass. 

Harry Vivian, Chief Engr., Calumet & Hecla 
Cons. Copper Co., Calumet, Mich. 


Milling and Smelting Practices and Equipment 
Arthur Crowfoot, Chairman 


SUB-COMMITTEE NO. 1—MILLING PRACTICES AND 
EQUIPMENT 

Arthur Crowfoot (Chairman), Mill Supt., Phelps 
Dodge Corpn., Morenci, Ariz. 

H. G. S. Anderson, Rolla, Mo. 

Herman C. Bellinger, Vive-Pres., Chile Explora- 
tion Co., 25 Broadway, New York City. 

Allan J. Clark, Supt. of Mills, Homestake Mining 
er Lead, S. Dak. 
G. R. Delamater, Fuel Engr., W. S. Tyler Co., 
Superior St., Cleveland, Ohio. 

W. M. Drury, Genl. Mgr., Mining Dept., Amer- 
ican Smelting and Refining Co., El Paso, Tex. 

Guy H. Ruggles, Mill Supt., Inspiration Cons. 
Copper Co., Inspiration, Ariz. 

Henry A. Tobelmann, Ohio Copper Co. of Utah, 
500 Clift Bldg., Salt Lake City, Utah. 

William Young Westervelt, Cons. Mng. Engr., 
522 Fifth Ave., New York City. 


SUB-COMMITTEE NO. 2—SMELTING PRACTICES AND 
EQUIPMENT 

J. Owen Ambler, Smelter Supt., Phelps Dodge 
Corpn., Clifton, Ariz. 

P. P. Butler, 116 East Second St., Tucson, Ariz. 

Harry A. Clark, Genl. Mgr., Calumet & Arizona 
Mng. Co., Warren, Ariz. 

Kuno Doerr, Genl. Megr., Southwestern Dept., 
—_—— Smelting & Refining Co., El Paso, 

‘ex. 

Professor Carle R. Hayward, Associate Professor 
of Metallurgy, Mass. Institute of Technology, 
Cambridge, Mass. 

George W. Prince, Asst. Genl. Mgr., United 
Verde Extension Mining Co., Clemenceau, Ariz. 

Forest Rutherford, Cons. Metallurgical Engr., 50 
Broad St., New York City. 


Methods of Mine Sampling, Methods of Recording 
Underground Geological Data. and Methods of 
Estimation of Ore Reserves For Low Medium 
and High Grade Ore Bodies 


Philip D. Wilson, Chairman 

Guy Bjorge, Cons. Mng. Engr., 411 Balfour Bidg., 
San Francisco, Calif. 

E. L. Derby, Jr., Chief Geologist, Cleveland-Cliffs 
Iron Co., Ishpeming, Mich. 
ae Elsing, Mng. Engr. and Geologist, Warren, 

riz. 

Dr. L. C. Graton, Professor of Geology, Harvard 
University, Cambridge, Mass. 

Julius Kruttschnitt, Jr., Mgr., Mining Dept. of 
the Southwest, American Smelting and Refining 
Co., Tucson, Ariz. 

F. A. Linforth, Asst. Chf. Geologist and Asst. 
Chf. Mng. Engr., Anaconda Copper Mining Co., 
526 Hennessy Bidg., Butte, Mont. 
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OFFICERS AND COMMITTEES, 1927—(Concluded) 


Albert Mendelsohn, Underground Supt., Champion 
Copper Co., Painesdale, Mich. 

MacHenry Mosier, Mine Supt., Morenci Branch, 
Phelps Dodge Corpn., Morenci, Ariz. 

Louis E. Reber, Jr., Chf. Geologist, United Verde 
Copper Co., Jerome, Ariz. 

T. Skewes Saunders, Cons. Mng. Engr., Ave. 
Cinco de Mayo 10, Despacho 33, Mexico, D. F. 

J. B. Tenney, Bisbee, Ariz. 

Robert W. Thomas, Supt. of Mines, Ray Cons. 
Copper Co., Ray, Ariz. 


Underground Power Transmission and Power 
Equipment 

F. L. Stone (Chairman), Industrial Engineering 
Dept., General Electric Company, Schenectady, 

Allen C. Butterworth, Elec. Engr., Pickards- 
Mather & Co., Duluth, Minn. 

. W. Corfield, Elec. Engr., Utah Copper Co., 
Garfield, Utah. 

Car! Fichtel, Asst. Elec. Engr., Calumet and Hecla 
Cons. Copper Co., Calumet, Mich. 

E. W. Fredell, Elec. Engr., United Verde Copper 
Co., Jerome, Ariz. 
Z. W. Gilbert, Elec. Engr., McIntyre Porcupine 

eu. Ltd., Schumacher, Ontario, Canada. 
> Matthews, Engr., Mining Engineering, West- 
© Seon Elec. and Mfg. Co., E. Pittsburgh, Pa. 
Herbert Speight, Genl. Engr., Westinghouse Elec. 
and Mfg. Co., E. Pittsburgh, Pa. 
F. C. Stanford, Elec. Engr., Cleveland-Cliffs Iron 
Co., Ishpeming, Mich. 

A. N. Voss, Chief Electrician, Inspiration Cons. 
Copper Co., P. O. Box 247, Inspiration, Ariz. 
Arvid Wickstrom, Elec. Engr., M. A. Hanna & 

‘o., Duluth, Minn. 
C. D. Woodward, Chief Engr., Anaconda Copper 
Mining Co., Butte, Mont. 


Joint Publicity Committee 
Representing Coal Mining Branch: 

Ralph C. Becker, Keystone Consolidated Publish- 
ing Co., care McGraw-Hill Publishing Co., 10th 
Ave. at 36th St., New York City. 

C. H. Trik, Sales and Mine Ventilation Engr., 
Jeffrey Mfg. Co., Columbus, Ohio. 


Representing Metal Mining Branch: 
T. O. McGrath, Megr., Shattuck-Denn Mng. 
Corpn., Bisbee, Ariz. 
Charles F. Willis, Editor and Publisher, Arizona 
Mining Journal, Phoenix, Ariz. 


COMMITTEES 
COOPERATION 
AMERICAN MINING CONGRESS AND 
AMERICAN INSTITUTE OF MINING AND 
METALLURGICAL ENGINEERS 


A. M. C. 
A. oe Morrison, 30 E. 42nd St., New York 


J. E. Spurr, Hill Bldg., New York City. 

W. R. Ingalls, 115 Broadway, New York City. 

J. R. Finlay, 170 Broadway, New York City. 

A. lL. M. & M. E. 

E. P. Mathewson, 42 Broadway, New York City. 

W. L. Saunders, 11 Broadway, New York City. 

Walter Douglas, 99 John St., New York City. 

Benjamin B. Thayer, 25 Broadway, New York 
City. 

Samuel Taylor, Second National Bank Bldg., 
Pittsburgh, Pa. 

ALASKAN AFFAIRS 

John A. Davis, U. S. Bureau of Mines, Wash- 
ington, D. C. 

Falcon Joslin, 2203 L. C. Smith Blidg., Seattle, 
Wash. 

Bart L. Thane, 408 Crocker Bldg., San Francisco, 
Calif. 

MINING IN FOREIGN COUNTRIES 

J. E. Spurr (Chairman), Hill Bldg., New York 
City. 

Van H. Manning, 15 West 44th St., New York 
City. 

E. L. Doheny, 120 Broadway, New York City. 

W. J. Loring, Merchants National Bank Bidg., 
Los Angeles, Calif. 

Matthew C. Fleming, New York City. 

H. Foster Bain, 29 W. 39th St., New York City. 


ADVISORY COMMITTEE UNITED STATES 
BUREAU OF MINES AND GEO- 
LOGICAL SURVEY 
Bulkeley Wells (Chairman), San Francisco, Calif. 

Walter Douglas, New York City. 

Rembrandt Peale, New York City. 

H. Foster Bain, 29 W. 39th St., New York City 

George Otis Smith, U. S. Geological Survey, 
Washington, D. C. 
COOPERATION INTERNAL REVENUE 

DEPARTMENT 

J. F. Callbreath, American Mining Congress, 

Munsey Bldg., Washington, D. C. 


John T. Barnett, 1042 Lafayette St., Denver, Colo. 

Paul Armitage, 2174, 233 Broadway, New York 
City. 

L. C. Boyle, Kansas City, Mo. 

Rush C. Butler, Chicago, IIL. 


OPERATORS’ COOPERATING COMMITTEE 


J. G. Brapiey, Chairman 
J. F. CALLBREATH, Secretary 


PETROLEUM 


E. L. Doheny, Petroleum Securities Bldg., Los 
Angeles, Calif. 

George S. Davidson, Gulf Refining Co., Pitts- 
burgh, Pa. 

A. L. Beaty, Texas Co., 17 Battery Pl, New 
York City. 

H. F. Sinclair, Sinclair Oil Co., 45 Nassau St., 
New York City. 

Walter Teagle, Standard Oil Co. of N. J., New 
York City. 

METALS 

Bulkeley Wells, Hobart Bldg., San Francisco, 
Calif., Gold. 

F. B. Richards, Leader-News Bldg., Cleveland, 
Ohio, Iron. 

Edgar Z. Wallower, Joplin, Mo., Zinc. 

B. Thayer, 25 Broadway, New York City, 


Copper. 
COAL 

J. G. Bradley, Elk River Coal & Lumber Co., 
Dundon, Va. 

T. H. Watkins, Pennsylvania Coal & Coke Corpn., 
New York City. 

E. W. Parker, Anthracite Bureau of Information, 
Philadelphia, Pa. 

Albert Nason, Nason Coal Co., Chicago, Ill. 

© a Puterbaugh, McAlester Fuel Co., McAlester, 

a. 


S. D. Warriner, Lehigh Coal & Navigation Co., 
Philadelphia, Pa. 


COAL EXPORTS 


Geo. S. Rice, Bureau of Mines, Washington, D. C. 
John Callahan, Woodward Bldg., Washington, 


Cc. 
Chas. A. Owen, Pres., Imperial Coal Corporation, 
17 Battery Pl., New York City. 
G. A. O'Reilly, Irving National Bank, New 
York City. 


New River 
Smokeless 


RODA 


Eccles No. 5 Tipple E Eccles (Rale 2igh 
County), West Virginia 


One of the mines from which our celebrated ADMIRALTY 
COAL comes. 


Egg, Nut and Mine Run. 


Operating in the Beckley 


Coal and Coke GENERAL COAL COMPANY Coal and Coke 


PHILADELPHIA 
BOSTON CHARLESTON CHARLOTTE CINCINNATI 
DETROIT NEW YORK NORFOLK PITTSBURGH 


Seam—Lump, 
Prepared over Shaker Screens 
and Loading Booms with Highest Standards of preparation 


Anthracite 
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VENTILATION ann CIRCULATION 


Did you ever have explosions occur due to imperfect ventilation? 
Did you ever have a man killed due to an over-dose of gas, or to 
fire, or to a door not being opened on time? 


Did you ever have your men kick because of bad air? 


Canton Automatic Mine Doors shut out accidents, conserve and 
regulate the air. You can depend upon Canton Doors to close and 
to open when they should close and open, no sooner and no later. 


Find out about our special demonstration plan 


AMERICAN MINE DOOR CO. 


2063 Dueber Avenue Canton, Ohio 


Herculean 
With Steel Posts 

~~ “THE STRONGEST STEEL POSTS MADE” 


No shafts, no gear, mini- 


4 


mum friction. Will crush 
with 1 h. p. as much as 10 
h. p. will crush with stamps. 


5-ton mill, % h. p.; $225; 
10-ton mill, $475; 35-ton 


mill, $950. Up to 500 tons |, on rtd 
per day. Write for descriptive booklet 


| 
| 


ELLIS MILL COMPANY Ll] Sweet’s Steel Company 


OFFICE: 147 PROSPECT AVENUE |"sree 
Show Koom: 153 Stillman St. inear 3d and Bryant) . 4 MANUFACTURERS 


SAN FRANCISCO, CALIF. Williamsport Penna. 
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px the Kangaroo Konveyor” 
to work, in your Mine 


UILT to hold securely the repu- To become more fully acquainted 
tation which Link-Belt Com- with the unlimited opportunities 
pany has acquired in their more the “Kangaroo Konveyor” affords 
than fifty years of service to indus- to “get the jump oncosts—and keep 
try, the “Kangaroo Konveyor”’ re- coal on the move’, ask the nearest 
presents the answer to those things Link-Belt office to send you our 
which the coal industry requires of new book containing its full de- 
this type of underground conveyor. scription. Ask for Book No. 921. 


Coal Tipples Screens Boom Hoists 


Vibrating Screens Conveyors of Every Type 
Coal Washeries Retarding Conveyors Locomotive Cranes Face Conveyors Chains, Wheels, Doce 
Loading Booms Car Dumps, Car Hauls Crawler Cranes Spiral Separators Silent Chain Drives 
Picking Tables Crushers Portable Loaders Manierre Box Car Loaders Roller Chain Drives 
3045 
LINK-BELT COMPANY 
Leading Manufacturers of Elevating, Conveying, and Power Transmission Machinery and Chains 
PHILADELPHIA, 2045 Hunting Park Ave. CHICAGO, 300 W. Pershing Road INDIANAPOLIS, 200 S. Belmont Ave. 
Pittsburgh - - - - - = 335 Fifth Ave. Wilkes-Barre - 826 2nd National Bank Bldg. Denver - - - - = = 520 Boston Bldg. 
St.Louis - - - - = - 3638 Olive St. Huntington, W. Va. - Robson-Prichard Bldg. Birmingham, Ala. - 229 Brown-Marx Bidg. 


LINK-BELT 


Underground Conveyors 
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For Effective Separation 
Use the Link-Belt 


VIBRATING FEED HOPPER 


ADJUSTABLE COUNTERWEIGHTED 
FEED REGULATING GATE 


ENTIRE BOX VIBRATES 
UNOBSTRUCTED SCREEN CLOTH 


ADJUSTABLE 


COUNTERWEIGHTS SIDE TENSION 


MEMBERS 


5° DIAMETER DRIVE 
PULLEY 


HOUSING FOR SELF- 
ALIGNING BALL BEARINGS 


HAND NUTS FOR 
ADJUSTING TENSION 


ENCLOSED FLAT SPIRAL SPRINGS 


SUPPORTING MEMBERS 


While the art of screening has its particular work for which vibrating screens are 
best adapted, we are also prepared to furnish revolving and shaker screens 
where they are better suited. It is not our purpose to urge the purchase of any 
one type of screen to the detriment of sound engineering principles. 


LINK-BELT 


PERFECTED SCREEN 
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of Small Sizes 
VIBRATING Sereen 


UCCESSFUL screening depends upon the percentage of coal 
brought into effective contact with the screen cloth, and the 
ability to keep the meshes open. 


Link-Belt vibrating screen, 
showing method of inserting 
screen cloth. 


The coal must be kept in constant agitation, and the screen cloth 
itself constantly whipped to prevent clogging. 


The Link-Belt Vibrating Screen is especially effective in the exact 


and careful screening of coal. But then, why not? The leading 
features are: 


1. Simplicity. Nothing complicated to require the 
services of a skilled mechanic. Can be driven from 


Link-Belt vibrating screen, 
any source of power. 


showing method of applying 


clamp plates. 
2. Method used in imparting to the screen cloth a 


uniform intensity of vibration, results in maximum 
efficiency, capacity, and long life. No dead 
screening areas. 


3. Intensity of vibration may be varied to suit 
materials, by changing the sectional counter- 
weights in vibrator, and when once fixed, it remains 
constant. 


4. Adaptability to almost any fine screening condition. 


5. Minimum upkeep expense. Minimum power 
required. 


6. Screen cloth is bp tog and easily replaceable. 
Standard widths of wire cloth are used, and can be 
purchased in rolls from cloth manufacturers 


Link-Belt vibrating screen, 
direct, at reduced prices. 


showing method of adjusting 
tension in screen cloth 
7. No obstructions or dead areas on surface of screen 


cloth to cause material to build up and blind. 


8. Peculiar throwing reactions of the flat spiral 
springs upon which screen box is mounted, quickly 
stratify the particles,—resulting in better screening 
efficiency. 


9. Ability to handle screens as long as 8 feet, with 
attendant advantages of more accurate separations 
and larger capacities. 


10. Vibrating receiving hopper distributes the feed, 
absorbs the wear of the discharge of material onto 
the screen, starts a partial stratification of particles, 
and adds to the effective screening length. 


Side view of Link-Belt vi- 
brating screen. Notice espe- 
cially the feed hopper; 
counterweighted vibrator pul- 
ley; and the type of shock-ab- 
sorbing flat spiral springs on 
which the four corners of screen 
It is an interesting process; and the means for securing the results Sen cus eaeuneed. 


warrants a careful reading of Book No. 862, sent upon request to 
our nearest office. 


11. Purchaser receives the benefit of Link-Belt Service 
and Experience. 


LINK-BELT COMPANY 
Leading Manufacturers of Elevating, Conveying, and Power Transmission Machinery and Chains 


CHICAGO, 300 W. Pershing Road INDIANAPOLIS, 200 S. Belmont Ave. PHILADELPHIA, 2045 Hunting Park Ave. 
Atlanta- - ~- ~ ~ 511 Haas-Howell Bldg. Cleveland - + + 527 Rockefeller Bldg. Huntington, W. Va.- Robson-Prichard Bldg. New York- - - - 7 - 
Birmingham, Als. - 229 Brown-Marx Bldg. Dallas, ‘Texas. (1221 Mereantile Bank Bldg. Kansas City, Mo., R. 436, 1002 
Boston - - - + + 1103-4 Statler Bldg. Denver- - ~ -- 20 Boston Bidg. Louisville, Ky. - - + + 349 Starks Bldg. St. Louis - - - 3638 Olive St 
Buffalo- - - 554 Ellicott Square Detroit- - « 38 Linsdale Ave. New Orleans - 504 New Orleans Bank Bi: 


Wilkes-Barre - 826 ‘Second Nat'l Bank Bldg. 


H. W. CALDWELL & SON CO.:—Chicago, Western Ave., 17th and 18th Sts.; New York, 2676 Woolworth Bidg 


LINK-BELT MEESE & GOTTFRIED CO. :—San Francisco, 19th and Harrison Sts.; Los Anesies, oT 8. Anderson St.; Seattle, 820 First Ave., 8, 
Portland, Ore., 67 Front St.; Oakland, Calif., 526 Third 8 
In Canada—LINK-BELT LIMITED—Toronto and 


LINK-BE LT 


PERFECTED ATIRS SCREEN 
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LINK=BELT 


LINK-BELT 
Chicago, Mlingis 

Please send me 
Book No, 615, Belt Conveyor Data | 


Com PANY | 


practical use to engineers 
plant operators and all who use 
Belt Conveyor Equipment 


New formulae—new data—never published be- 
fore. Return the coupon today. 


Link-Belt Anti-Friction Conveyors are the result 
of years of research, and tests under actual oper- 
ating conditions. 


Timken Bearing 


— 


| 
Data B 
Conveyo,2 k 
LINK-BELT 


> AMERICAN PNEUMATICS 
DRY-CLEAN COAL 


CLEANER 


Heres AUTHENTIC Proof | 


PNEUMATIC SEPARATION AS APPLIED TO PITTSBURGH SEAM 


~ 


WS 


RESULTS OBTAINED BY Use of AMERICAN PNEUMATIC COAL SEPARATORS 
COMPARED WITH THOSE OBTAINED BY A COMPETITORS EQUIPMENT. 


PERCENT 
a 6 8 10 12 


CONTENT 
CRUDE 


REFUSE 


A 
CLEAN 


SULPHUR 


CONTENT 


CLEAN CRUDE 


ASH 


A INDICATES RESULTS OBTAINED BY OTHER EQUIPMENT 
is} INDICATES RESULTS OBTAINED BY AMERICAN COAL CLEANING CORPORATION 


The above graph speaks for itself. It shows, by actual compara- 
tive tests, the higher efficiency of AMERICAN Pneumatics. 
Results given for AMERICANS are the average of nine com- 
plete separator tests on Pittsburgh Coal, conducted in our Test- 
ing Laboratory. 

Other results shown are on authority of the Editor of Modern 
Mining, as given in article “Air Table Coal Cleaning Plant,” 
page 223, Modern Mining, issue August and September, 1927. 
AMERICAN Pneumatics clean coal by AIR—without moisture. 
Clean it CLEANER than any other process, either dry or wet. 
We shall be glad to send you copies of the data from which this 
Graph was made—also authoritative information, showing the 
outstanding success of AMERICAN Pneumatics in every-day 
service in United States and other countries. Write TODAY. 


AMERICAN COAL CLEANING CORPORATION 
WELCH, W. VA. 
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ATLANTA, GA., 


BALTIMORE, MD...... 
BIRMING HAM, AL A..Moore-Handley Hdw. Co, 


A Beaumont 1 yd. 
electric hoist, driven 
by 50 H. P. Morse 
Silent Chain, Grove 
Stone & Sand Co., 
Black Mountain, N.C. 


MORSE, of course, 
for Beaumont Scrapers 


Beaumont Drag Scraper Systems 
are giving good service under all 
kinds of operating conditions. They 
are ruggedly built of equipment 
that will stand the gaff. The hoist- 
ing mechanism, for instance, relies 
on a Morse Silent Chain for its 
driving power. 

Morse Drives, by their dependable, 
efficient operation, are helping to 


give extra years of service to mate- 
rial handling equipment of all 
types. They are 98.6‘: efficient, 
positive, flexible. Ideal for short 
centers. 

A Morse Transmission Engineer 
may be able to help in your power 
drive problems. Just consult the 
nearest office. 
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